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Final Technical Memorandum
Reevaluation of Risk, Stfes 8, 11, and 12

,1. INTRODUCTION

A human health risk assessment (HHRA) was performed for the Installation Restoration Program
(IRp) at Sites 8, 11, and 12 as part of the Remedial Investigation (RI) for the Marine Corps Air

Station (MCAS), El Toro, Califomia (BM 1997). Based on the HHRA results, selected units within

Sites 8, 11, and 12 were recommended for furttrer action (FA). A Drafi Record of Decision (ROD)

based on the conclusions and recommendations of the Rl/Feasibility Study for the three sites was

submitted to the Base Realignment and Closure (BRAC) Cleanup Team @CT) (BNI 1999b).

Subsequently, a separate Draft Final ROD was issued for Site 11 (BNI I999a). The ROD for Sites 8

and li was suspended from being finalized until the completion of the radiological sr.rvey at both

sites.

A detailed review of the HHRA performed in the RI showed that several exposure factors and

toxicity indices used to derive the risk estimates are not current based on a comparison with those

used by Regon D( of the U.S. Environmental Protection Agency (EPA) in the development of its
preliminary Remediation Goal (PRG) table (EPA 2000). It was also determined that additional data

collected subsequent to the R[ should be incorporated.

This risk reevaluation has been conducted in accordance with a letter that was submitted to the BCT

by the Navy in December 2000. The approach was presented for Site 11 in an attachment to the

letter, trtled Memorandum, Proposed Reqaluation of Risk, Site 11, , Marine Corps Air Station, El

Toro, California (EarthTech 2000), and discussed with the BCT members. The Navy also proposed

to adopt a similar approach for Sites 8 and 12, if the presented approach was acceptable to the BCT.

During a teleconference call in December 2000, BCT members concurred with the approach for

reevaluating rists at Sites 8, ll, and 12.

This technical memorandum presents the results of the risk reevaluation by updating the previous

HHRA and utilizing all available data and the California Environmental Protection Agency (Cal-

EPA) and EPA Region D( toxicity information and exposure parameters for the year 2000. This risk

reevaluation complies with the requirements of the Comprehensive Environmental Response,

Compensatiott, and Liability Act (CERCLA), as amended by the Superfund Amendments and

ReaJthorization Act (SARA) of 1986, the National Oil and Hazardous Substances Pollution

Contingency Plan (NCP) in Title 40 of the Code of Federal Regulations (CFR), Part 300, and

Califomia Health and Safety Code, Section 6.8.

This technical memorandum was prepared by Earth Tech, Inc. (Earth Tech) on behalf of the U. S'

Departnrent of the Navy, Southwest Division, Naval Facilities Engineering Command, as authorized

by the U.S. Nuny, Pacific Division, Naval Facilities Engineering Command

G6CNeWACENGCOM) under conhact task order (CTO) no. 0068 of the Comprehensive Long-

Term Environmental Action Navy (CLEAI'| II program, contract no.N62742-94-D-0048.

1.1 MCAS Et-Tono Locertox

MCAS El Toro lies in a semi-urban agricultural area in southern Califomia, approximately 8 miles
southeast of the city of Santa Ana and 12 miles northeast of the city of Laguna Beach (Figure 1-1).

MCAS El Toro covers approximately 4,738 acres.

Land use around the MCAS includes commercial, light industrial, and residential. MCAS El Toro

closed on 2 July 1999, in accordance with the Base Realignment and Closure Act (1993) (BRAC

IID.
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,1.2 Sre DescnIPTIoN AND BACKGROUND

Information from the Phase II RI Report (BNI 1997) and the Draft RODfor Operable Unit (OU) 3A
(BNI 1999b) were used to provide a description of the site and to summarize the findings of the RI.
The RI results were used to estimate oancer risks and noncancer hazar{ and to provide
recommendations for FA or no further action (i.{FA). These recommendations, along with the
background information, are documented in detail in the Draft ROD for Sites 8, ll, and 12 @NI
1999b) and Draft Final ROD for Site 11 (BNI 1999a).

The previous HHRA was based on exposure to soils at the sites; exposure to groundwater was not
included because the RI indicated that site-specific contamination is present only in the shallow soil
interval.

For Sites 8, 11, and 12 (Figure l-2), the previous HHRA was performed using residential and
industrial scenarios, in accordance with the methodology that was approved by the BCT (BNI 1997).
The industrial worker exposure scenario was considered to be limited to contaminants in surface soil
(0 to 2 feet below ground surface [bgs]). Exposure of a resident was considered to be limited to
contaminants in the shallow soils (from 0 to l0 feet bgs). Exposure pathways that were found to be
complete for chemicals in surface and shallow soils were ingestion of soil, inhalation of vapors and
dust, and direct contact with the skin.

Excess lifetime cancer risks are probabilities that are generally expressed in scientific notation
(i.e., 1 x 10-6). An excess lifetime cancer risk of I x 10-6 indicates that, as a plausible upper bound,
an individual has a one in a million chance of developing cancsr as a result of site-related exposure
to a carcinogen during a7O-year lifetime under the specific exposure conditions at a site. Guidelines
for managing cancer risks are promulgated in the NCP (40 Code of Federal Regulations [CFR] 300.
430 tzltzltIltAlt2l). According to these regulations, excess cancer risks between lOa and 10-6 or less
are considered generally allowable. Excess cancer risks below 10'6 are considered unconditionally
allowable.

Potential noncarcinogenic effects of a single contaminant in a single medium are expressed as hazard
quotients (Ha$. The hazard index (HI) is ganerated by adding the HQs for all contaminants within a
medium or across all media to which a givan population may reasonably be exposed. The HI
provides a useful reference point for gauging the potential significance of multiple contaminant
exposlre within a single medium or across media. EPA has also established guidelines for noncancer
risks. Using these guidelines, an HI of less than I is generally considered protective of human health.
If the HI is greater than 1, the chemicals are assessed to determine whether the HI represents an
wracceptable noncarcinogenic human-health risk.

It was noted in the previous HHRA (BNI 1999b) that the evaluation of the residential scenario at
Sites 8, 11, and 12 was considered conservative because the primary proposed reuses of these sites
are industrial and aviation-related.

1.2.1 Site 8

Site 8 was formerly a Defense Reutilization and Marketing Office (DRMO) storage area and is
located in the southwest quadrant of the Station, as shown on Figure l-1. The site is bounded by
South Marine Way to the north, Building 360 to the south, Q Street to the west, and Building 800 to
the east (See Figure l-3, Site 8 Topographic Map, OU-3A ROD included in Appendix A). Site 8 was
used as a storage area for containerized liquids and scrap and salvage materials from MCAS El

't-2
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Toro and MCAS Tustin. The scrap materials include mechanical and electical components and
various types of liquids. Typical DRMO materials include surplus or used equipment. Site 8 consists
of two distinct but adjacent areas bisected by R Street: an old salvage yard and a main storage yard.
These two areas were subdivided into five separate units: Unit l, East Storage Yard; Unit 2, West
Storage Yard; Unit 3, Refuse Pile Area (the location of a former refuse pile within the West Storage
Yard) Unit 4, Polychlorinated Biphanyl (PCB) Spill Area (located within the east storage yard); and
Unit 5, Old Salvage Yard @NI 1999b).

The refuse pile (Unit 3) was removed and disposed of prior to the initiation of the Phase I RI in 1991
(B1r11 1999b). The Phase I RI indicated PCB contamination. The top 2 feet of the soil formerly
beneath the refuse pile (approximately 229 cubic yards) was excavated and removed from Site 8 by a
paving contractor. The overexcavated and stockpiled soil was characterized by the Navy Public
Works Center in San Diego. The soil sample analytical results indicated that the concentrations of
metals and PCBs in the stockpile were below levels deemed hazardous by EPA and Cal-EPA.

1.2.1.1 Suuuaav or PRE1/|0,U9 HHRA

Unit 4 is completely contained within Unit 1, and Unit 3 is completely contained witltin Unit 2.
Therefore, for risk assessment purposes, Unit 4 was grouped with Unit 1, and Unit 3 was grouped
with Unit 2. Unit 5 was considered separately.

Units 1 and 4. No further action (I.[FA) was recommended for the combined group of Units I and4;

the excess lifetime cancer risk was estimated to be 2.0 x 10-5 and 1.5 x 10-5 for the residential and
industrial scenarios, respectively, using EPA Region D( factors and if established, Cal-EPA modified
factors (BNI 1999b). The primary contributors to the risk (also known as drivers) for both scenarios
were the PCB Aroclor 1248 and benzo(a)pyrene; in addifion, Aroclor 1260 also contributed to the
industrial scenario risk. Both risks are within the generally acceptable range of 104to 10-6.

Units 2 and 3. The combined risk for this unit group was estimated to be 4.1 x 10-5 and 4.5 x 10-6 for
the residential and industrial scenarios, respectively, using either EPA Region D( or Cal-EPA
modified factors (BNI 1999b). The primary risk drivers were PCBs (68 percent) and arsenic (27
percent) for the residential scenario and arsenic (92.percent) for the industrial scenario. Both risks
ar" *itftio the generally acceptable NCP range of 104 to 10{.

The HI was estimated to be less than 1 for the industrial scenario and2.3 for the residential scenario.
Tlte Draft ROD (BNI 1999b) indicated that both arsenic and manganese appear to be related to
natural conditions, because no site-related activities involved the use of these metals. It was also
calculated that if the PCBs were removed from the noncancer risk calculations, the HI for the
residential scenario would fall below 1. Because PCBs were not present in any of the Unit 2 samples,
it was concluded that the HI of 2.3 was applicable only to Unit 3'

During the Phase I R[, a total of 11 shallow samples were analyz.ed for PCBs from Unit 2 (seven

samples) and Unit 3 (four samples). One sample from Unit 3, collected at a depth of 4 feet bgs, was
reported with Aroclor 1248, Aroclor 1254, and Aroclor 1260 at concentrations of 0.244,0.397, and
0.214 milligrams per kilogram (mglkg), respectively (BNI 1997).

The Phase tr RI had a total of 38 shallow samples analyzed for PCBs from Unit 2 (21 samples) and
Unit 3 (17 samples). All analytes were reported below detection limits in the 38 samples from Units
2and3.

Further action was recommended for Unit 3 to remove the remaining PCB-contaminated shallow soil
in a 35-foot by 7O-foot area encompassing the northern/western half of Unit 3. Based on this area of

1-7
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2,450 square feet and a depth up to 4 feet bgs, it was concluded that a remedial action is necessary to
remove approximately 365 cubic yards (BNI 1999b).

Unit 5. The risk for this unit was estimated to be I x 10a and 6.8 x 10-5 for the residential and
industrial scenarios, respectively, when using either EPA Region D( or Cal-EPA modified factors.
The risk for the industrial scenario is within the generally acceptable range of 104 to 106. For the
residential scenario, the risk drivers were the polycyclic aromatic hydrocarbons @AIIs)
indeno(1,2,3-c,d)pyrene (92 percant) and benzo(b)fluoranthane (7 percart), and the PCB Aroclor
1,260 (2 percent).

The HI for the residential scenario was 1.1, with manganese contributing 55 percent. Site activities
did not involve the use of manganese and it appears to be related to natural concentrations. The HI
for the industrial scenario was 0.01.

Six shallow soil samples (collected from 0-10 feet bgs) were analyzed for semivolatile organic
compounds (SVOCs) during the Phase I RI (BNI 1997). Indeno(1,2,3-c,d)pyrene and
benzo(b)fluoranthane were not above reporting limits.

During the Phase I RI, six soil samples were analyzed for PAHs by EPA Method 8310.
Benzo(b)fluoranthene, benzo(g,h,i)perylene, fluoranthene, and indeno(l,2,3-c,d)pyrene were
reported above detection limits. However, fluoranthene was the only chemical that was reported wittr
concentrations with no associated data validation qualifiers. Indeno(1,2,3-c,d)pyrene and
benzo(g,h,i)perylene were detected in tlree of the samples and reported with the following
concentrationsrespectively:0.54,6.1, and3l mg/kg; and,0.089, l.2,and 6.1 mglkg. All of these
concentrations were flagged with a 'NJ' qualifier, which was explained in the footnotes to the table
as follows:

NJ - Estimated value, compound was identified on the basis of presumptive evidence
through a search of the mass spectal library

The RI Report states in the subsection Discussion and Uncertainty Analyses the following:

"The qualifiers associated with several of the risk drivers, namely benzo(a)pyrene and
indeno(1,2,3-c,d)pyrene, reported concentrations indicate uncertainty in those values. The
majority of detects for the organic analytes are qualified as "J" by the data validators.
Concentrations indicated by the "J" qualifier are estimated quotities or below the
detection limit. Therefore, the risk results presented for Site 8 should not be taken as a
characterization of absolute risk. Conclusions by risk managers about the significance of the
risk need to integrate the uncertainties affecting the risk estirnates."

Further action was recommended for Unit 5 to remove the PAll-contaminated soil in a 380-foot by
220-foot area encompassing the western half of the unit. Based on this area of approximately 83,600
sqwre feet and a depth of 6 feet, it was concluded that remedial action is necessary to remove
approximately 18,580 cubic yards (BNI 1999b).

'1.2.2 Site 11

Site 1l was formerly a Transformer Storage Area and located in the southwest quadrant of the
Station, as shown on Figure 1-1. The site is located on the northeast side of Building 369 (See Figure
14, Site 1l Topographic Map, OU-3A ROD included in Appendix A). The site is fenced and
consists of three units: Unit l, a concrete pad (approximately 30 by 30 feet) and a 3-foot wide strip
of ground adjacent to it; Unit 2, an asphaltJined drainage ditch parallel to the northeast side of
Building 369 and extending from the loading dock at the southern boundary to N Sfieet at the

1-8
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northern boundary; and Unit 3, the remainder of the fenced, unpaved storage yard behind Building
369.

Site 11 was used as a maintenance and storage yard for transformers. Most of the storage yard is
relatively flat and covered with gravel, concrete, or asphalt pavement. A wide, shallow depression is
located in the center of the yaxd. Staining was evident in the depression during the Phase I RI (BM
leeeb).

1.2.2.1 Suuuenv or Pnewous HHRA

For risk assessment purposes, Units 1, 2, and 3 were considered separately.

Unit 1. The risk for this unit was estimated to be 9.1 x l0-s and 6.0 x 10-s for the residential and
industrial scenarios, respectively (using either EPA or Cal-EPA modified factors). Aroclor 1260
contributes 99 percent of the risk for each of the two scenarios. The risk for the residential and
industrial scenarios is within the generally acceptable NCP range of 104 to 10'6.

The HI for Unit I is 4.5 and l.l for the residential and industrial scenarios respectively, with Aroclor
1260 accounting for 99 percent ofthe noncancer hazatd

Further Action was recommended for Unit I to remove the PCB-contaminated soil in the 3O-foot by
3Q-foot concrete pad (36-foot by 36-foot area was estimated for removal purposes nthe Draft Final
ROD) and the 3-foot wide strip of ground adjacent to it (a 100-foot perimeter length by a 5-foot
width was estimated for removal purposes in the Drafi Final ROD), for a total area of approximately
1,795 square feet. Based on this area and a depth of 2 feet, it was concluded that remedial action is
necessary to remove approximately 133 cubic yards @NI 1999a).

Unit 2. The cancer risks for residential and industrial scenarios at this unit were estimated to be
5.9 x 10-6 and 4.5 x 10-6, respectively, urith Aroclor 1260 conkibuting 99 percent. These risks are
within the generally acceptable NCP range of tOa to 10-6.

The HI for Unit 2 is 0.30 and 0.83 for the residential and industial scenarios, respectively, which are
below l.

Further action was recomnrnded for Unit 2 to remove the PCB-contaminated soil in the drainage
ditch. For remedial purposes, a 195-foot length of the ditch (5 feet wide and 2 feet deep) and a
25-foot length of the ditch (in the southwest portion of the unit, 4 feet wide and 6 feet deep) were
estimated. Based on these areas and depths, it was concluded that a remedial action is necessary to
remove approximately 100 cubic yards (BNI 1999b).

Unit 3. The risk for this unit was estimated for the residential and industrial scenarios to be 3.0 x 10-7
and 1.6 x 10-8 ,respectively. The HI for the residential and industrial scenarios was estimated to be
0.017 and 0.00031, respectively.

NFA was recommended for this unit, since the cancer risk is less than I x lOa, and the HI is lower
than 1.

1.2.3 Site 12

Site 12, designated as the Sludge Drying Beds, is located in the southwest quadrant of MCAS El
Toro as shown on Figure l-2. Site 12 is located near Plant Road, South Marine Way, and
immediately adjacent to an exposed portion of Bee Canyon Wash (See Figure 1-5, Site 12
Topographic Map, OU-3A ROD included in Appendix A). Site 12 includes the former locations of
the Wastewater Treatnent Plant (W'WTP) and the Industrial Wastewater Treatment Plant (IWWTP).

1-9
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The sludge generated from the WWTP was de-watered at Site 12 and subsequently abandoned in the
sludge-drying beds and plowed r:nder.

Site 12 consists of foru units: Unit 1, the former location of the west sludge-drying beds; Unit 2,the
former location of the east sludge-drying beds; Unit 3, a drainage ditch; and Unit 4, the location of
the former wastewater treatment plants. The east and west sludge-drying beds consisted of
multicelled, sand-infiltration beds surrounded by a 4-foot-high earthen berm. The drainage ditch was
an unimproved earthen channel that skirted both sludge-drying bed areas and terminated at Bee
Canyon Wash. The WWTP area included eight concrete aboveground teatment tanls and a pump
building. The IW'WTP located immediately east of the WWTP included two aboveground tanks and
a sludge sump.

The IWWTP treated waste liquids generated during metal plating operations that occurred primarily
at Buildings 295, 296, 297, and 324. Industrial sewer lines are believed to have brought processed
liquid to the IWWTP. Effluent lines ran from the IWWTP to the WWTP. The IWWTP reportedly
operated for only a brief period in 1945-1946.8y 1961, the IWWTP had been dismantled. Sludge
lines also ran from the IWWTP and WWTP to the East and West Sludge-Drying Beds (Units I and
2) where sludges were dewatered (BNI 1999b).

1.2.3.1 SUMMARY oF PREVIaUS HHRA

For risk assessment purposes, Unit 2 was grouped with Unit 4. Unit 1 and Unit 3 were each
considered separately.

Unit 1. The risk for this unit was estimated to be 7.6 x lO-s and 4.2 x l0-5 for the residential and
industrial scenarios respectively (using EPA Region D( and applicable Cal-EPA modifred factors).
The primary risk drivers were PAHs, arsenic, and the PCB Aroclor 1260 for both scenarios. These
risks are within the generally acceptable NCP range of 10{ to 10-6.

The HI for Unit I was estimated to be 4.6 and 0.76 for the residential and industrial scenarios,
respectively. The primary contributors to the resideirtial HI were 2-(2-methyl4-chlorophenoxy)-
propionic acid (MCPP) at 52 percent, rnanganese at 14 percent, Aroclor 1254 at 10 percent, and 2-
methyl4-chlorophenoxy-acetic acid (MCPA) at 6 percent.

Site activities did not involve the use of manganese and it appears to be backgrormd concentrations.

The noncancer risk was calculated based on the following analytical summary for shallow samples:
MCPP (12 samples analyzed, one detected at 94 m/kg); Aroclor 1254 (21 samples anallzed, one
detected at 0.283 mglkg); and MCPA (9 samples analyz.ed, one detected at 5.5 mdkg). For each of
these chemicals, the exposure point concentration (EPC) used to calculate the cancer and noncancer
risks were based on the maximum concentration, which was the one detected concentration.

Based on the conservative nature of the risk assessment calculations. it was concluded that a
remedial action is not warranted at Unit 1.

Units 2 and 4. The risk for this unit group was estimated to be 2.8 x l0-5 and 2.3 x l0-5 for the
residential and industrial scenarios, respectively (using Cal-EPA modified factors). The primary risk
drivers were metals and PAHs for both scenarios; additionally, for the industrial scenario,
Aroclor 1260 contributed 17 percent of the risk. These risks are within the ganerally acceptable NCP
range of 104 to 10-6.
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The HI for this unit group is 2.1 and 0.53 for the residential and industrial scenarios respectively.
The primary contributors to the residential HI were manganese at 34 percent, MCPA at 18 percent,

and arsenic at 16 percent.

Site activities did not involve the use of manganese or arsenic, and these compounds are assumed to

be natural background concentations. A total of 48 shallow samples wete analyz.ed for MCPA and
two were reported above detection limits. The maximum concentration of 7.5 m/kg was used as the
EPC; this overestimates the risls, since two detections out of 48 samples does not represantatively
characterize site conditions.

No further action was recommended for Units 2 arrd 4 based on the above discussed factors (BNI

19eeb).

Unit 3. The risk for this unit was estimated to be 5.1 x 10-s and 9.3 x lO-s for the residential and
industrial scenarios, respectively (uslng Cal-EPA modified factors). These risks are within the
generally acceptable NCP range of lOa to 10-6.

The risk drivers for the residential scenario were arsenic (27 percent), dibenz(a,h)anthracene (13

percent), benzo(a)pyrene (22 pacent), dieldrin (l I percent), dichlorodiphenyltrichloroethane @DT)
(8 percent), benzo(b)fluoranthene (6 percent), Aroclor 1260 (6 percent), banzoft)fluoranthene (4
percent), and Aroclor 1254 (3 percant).

The risk drivers for the industrial scenario were Aroclor 1254 (58 percent), Aroclor 1260 (15
percent), arsenic (5 percent), benzo(a)pyrene (8 percent), dieldrin (3 percent), dibenz(a,h)anthracene
(3 percent), DDT (3 percent), benzo(b)fluoranthene (2 percent), and benzo(k)fluoranthene (2
percent).

The HI for this unit is 5.9 and 2.3 for the residential and industrial scenarios, respectively. The
primary contributors to the residential HI were MCPP at 66 percent, manganese at 12 percent, and
aluminum at 5 percant. The industrial HI was comprised of Aroclor 1254 (49 percent), MCPP (36
percent), and Aroclor 1260 (11 percent).

Arsenic, rnanganese, and aluminum reported in Unit 3 are recognized to be related to natrnal
background conditions. A total of 25 shallow soil samples were analyzed for MCPP, with one
sample reported above detection limits at a concentration of 153 m/kg. This concentration was used
us ihe EPC and results in an overestimation of risks, since one out of 25 samples does not
representatively characterize site conditions.

Further action was recommended for Unit 3 to remove the potentially contaminated soil that
migrates off site (and off station, since Unit 3 discharges watsr into Bee Canyon Wash) during storm
events. Based on an approximate area of 24,785 square feet and an average depth of 6.7 feet, the
remedial action proposed to remove approximately 6,165 cubic yards.

1.3 AooMOHEL SAMPLING OF FURTHER ACTION UNITS

The Draft ROD recommended FA for Units 3 and 5 at Site 8; Units I and2 at Site 1l; and Unit 3 at
Site 12 (BNI 1999b). Additional sampling was conducted during May 1999 at the above units with
the exception of Unit 3 at Site 8 and Unit 1 at Site 1l (OHM/IT 1999).

The analytical dataresults and sampling locations are included in Appendix B'
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1.3.1 Site I - Unit 5

A total of 18 samples (shallow soil) were collected andanalyzed for PCBs by EPA Method 8081 and
PAHs by EPA Method 8310. These samples were collected at multiple depths (1.5 to 5.5 feet bgs) at
eight locations using a hand auger.

All the analytes were reported at concentrations below the reporting limits, with the exception of
phenantlnene, which was found in two locations (at depths of 1.5 and2 feetbgs) at concentrations of
3 mg/kg and 2 mgkg, respectively. Additionally, Aroclor 1260 was reported as an estimated value
(0.008 me/kswith J qualifier) in one of the hand-auger locations at a depth of 1.5 feet bgs.

1.3.2 Site 11 - Unit 2

Four soil samples were analyzed for PCBs and pesticides/trerbicides by EPA Method 8081. These
samples were collected at depths of 1.5 feet and 3.5 feet bgs at two locations.

4,4'-dichlorodiphenyldichloroethane (4,4'-DDD) was detected in one sample at a concentration of
0.043 mg/kg; 4,4'-DDE was reported as an estimated concentration of 0.016 mdkg (J qualifrer) in
the same sample. All four samples were reported with 4,4'-DDT at concentations of 0.033, 0.046,
0.075, and 1 mglkg.

The PCB Aroclor 1260 was detected in all four samples at concentrations of 0.23,0.M,2.6, and
9 me/ke.

Other chemicals detected were endosulfan sulfate (one sample at 0.027 mg/kg) and endrin aldehyde
(0.031 mg/kg and an estimated concenfation of 130 mg/kg).

1.3.3 Site 12 - Unit 3

Three soil samples were collected at depths of I foot bgs from three hand-auger locations at this unit.
An additional sample was collected at one location at a depth of 1.5 feet bgs and was designated as a
duplicate. All samples were analyzed for pesticides and herbicides by EPA Method 8081.

Chemicals that were detected in at least one sample include 4,4'-DDD (0.0046 to 0.110 mglkg),
4,4'-DDE (0.0059 to 0.845 mgkg),4,4'-DL)T (0.04 to 0.512 mg/kg), dieldrin (0.0005 to 0.03 mglkg),
endosulfan (not detectedto 0.0022 mdkg), endrin (0.0007 to 0.051 mdkg), endrin aldehyde (0.001
to 0.03 mgkg), and methoxychlor (0.002 to 0.045 me/kg).
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2. RATIONALE AND APPROACH

The objective of the reevaluation of risk was two-fold:

o Incorporate updated exposure factors and toxicity factors recommended for use by Cal-EPA and
USEPA Regron D( (EPA 2000) for all units at each of Sites 8, I l, and 12.

o Incorporate additional datathat were collected during May 1999 (OHM 1999) for Site 8 - Unit 5;
Site 11 -Unit 2;and Site 12 -Unit 3.

This risk reevaluation was performed in accordance with the RI risk assessment @NI 1997). No
changes were made to the methodolory or approach. Previously established exposure scenarios and
receptors that were reviewed and approved by the BCT were used without any changes.

To facilitate a comparable evaluation of the risk between this reevaluation and the previous HHRA
(BNI 1997), the number of significant figwes reported in this risk reevaluation was maintained
consistent with that of the RI study.

For units without additional data (all NFA units and Site 8 - Unit 3 and Site 11 - Unit l, which are
FA units), the EPC was calculated and presented in the Phase II N Report (BNI 1997). For units with
additional data, new EPCs were calculated by adding the new analyical results to the RI data. Ustng
these EPCs, the updated risk was calculated for residential (shallow soils) and industrial (surface
soils) scanarios.

2.1 Receptonloennrlcalon
T?nee receptor goups were evaluated consistent with the RI (BNI 1997):

Child resident

Adult resident

Industrial worker

2.2 Dare ETINYRNO STIECNON OF RELEVANT DATA SETS

Some data were digitally scanned and imported into Excel spreadsheets. Remaining data were hand
entered. Data not typically used to evaluate risk (i.e., total petroleum hydrocarbons and
gasoline,/diesel range organics) were excluded from the data sets. Chemicals not detected in either
surface or subsurface soils were eliminated from the database.

Data for each unit were separated into two groupings dependent on the receptor group evaluated. Soil
samples in the 0 to l0 foot depth interval were evaluated assuming adult and child residential
receptors. Soil samples in the 0 to 2 foot interval were evaluated assuming industrial receptors.

2.3 Exposune FAcroRs AND Toxlclw lNDlcEs

Where applicable, exposure factors were taken from the EPA Region D( PRG table for the year 2000
(EPA 2000). kr all other instances, exposure factors were taken directly from the risk assessment
appendix (Appendix K) of the RI Report (BNI 1997). Toxicity factors (cancer potency factors and
noncancer reference doses) were taken from the EPA Region D( PRG table (EPA 2000).

The cancer risk reevaluation considered a hypothetical resident adult. The adult exposure in the RI
risk assessment was assumed for a total of 30 years: 6 years as a child and24 years as an adult.

a

a

a
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The noncancer risk reevaluation calculated the HI for a child with an exposure duration of 6 years and
the HI for an adult with an exposure duration of 24 yearc. The child HI was always higher due to
higher intake rates and doses resulting from lower body weight and thus lower mass per surface area.

2.4 CalcullroN oF ExposuRE PotNT ColtceHrnAnoNs

As noted earlier, subsequurt to the performance of the Phase tr RI, additional data were collected for
the three units that were recommended for further evaluation. These data (provided in Appendix B)
were included in the riskreevaluation and exposure point concenfrations (EPCs) were recalculated.

Proxy concentrations of one-half the reported detection limit (DL) were used for constituents reported
at or below the DL. EPCs were calculated according to EPA protocol (EPA 1992). Using this method,
the lesser of either the maximum detected value or the 95 percent upper confidence limit (UCL) was
chosen as the applicable EPC. This approach was consistent with the RI risk assessment.

2.5 CelculemoN oF Carucen Rtsx nno NoxceruceR HAzARD
Algorithms used in the Phase II N Report (BNI 1997) to estimate risk were incorporated directly into
this risk reevaluation. The specific equations used to determine cancer risk and noncancer bazard arc
provided on the chemical-specific risk summary tables contained in Appendix C.

The updated cumulative cancer risk and noncancer hazard indices were calculated for residential and
industrial receptors associated with potential exposure to all chemicals of potential concern (COPC)
that were identified in the RI risk assessment (BNI 1997). In addition, the contribution to risk or
hazard by natural and antlropogenic background chemicals were deducted from the cumulative
riskAII to calculate the risk excluding background.
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3. RESULTS AND DISCUSSION

Tables 3-I, 3-2, and 3-3 provide the summary of results of the risk reevaluation for the residential and
industrial receptors for Sites 8, I l, and 12, respectively. The excess lifetime cancer and noncancer risk HI
presented in the Draft ROD (BNI 1999b) and Draft Final ROD (1999a), along with the previous
recommendations for FA or NFA are also included in these tables. The risk reevaluation worksheets are
included in Appendix C.

3.1 SrE 8

3.1.1 Units 1 and 4

Tl.rc Draft ROD recommended NFA for Units I and 4 (BNI 1999b). The recommendation was based on
both residential and industrial scenario cancer and noncancer risks being acceptable if no remediation
occurred. The cancer risks for both scenarios were within the generally acceptable NCP range of 104 to
10-6. The HI for both scenarios was below 1.

The updated risks and HI obtained from this risk reevaluation werrc lower than the previously calculated
values shown in Table 3-1. This reduction in risk was primarily due to the updated toxicity factors for
Aroclor 1248 and Aroclor 1260.

3.1.2 Units 2 and 3

Though Units 2 and 3 were considered together as one Soup, the Draft.ROD recommended FA for Unit 3
and NFA for Unit 2 (BNI 1999b). This was due to the HI for the residential scenario, which was 2.3, with
the primary risk drivers being Aroclor 1254 and Aroclor 1248. Since these PCBs were only found in Unit
3 and not evidenced in Unit 2, the elevated HI was associated with Unit 3 and separate recommendations
were made for the two units.

The updated HI for the residential scenario is 1.24, which is slightly above the acceptable level of 1. It
should be noted that this noncancer risk includes contributions by arsanic (13 percent) and manganese (11
percent), which are attributed to background levels in the Draft ROD (BNI 1999b). If exposure to arsenic
and manganese concentrations were eliminated by background comparison, then the HI would be less
than 1.

3.1.3 Unit 5

Further action was recommended for Unit 5 because the cancer risk for residential scenario was 1 x 104,
99 percent of which was contributed by PAHs (indeno(1,2,3-cd)pyrane and benzo(b)fluoranthene).

Revised risk estimates were determined after incorporating analytical data from 18 additional samples
that were collected. All 18 samples were reported with non-detectable concentrations of both
indeno(l,2,3-cd)pyrene and benzo(b)fluoranthene (detection limits for the samples were 2.1,2.2,2.3, 3,
11, and 12 micrograms per kilogram [frg/kg] for both analytes). However, the EPC for this unit did not
change, since the maximum concentrations that were reported in the RI were still the applicable value.
The updated risk is 4.3 x 10-5; the reduction in risk is primarily due to the updated exposure parameters.

Similarly, the recalculated HI for this unit for the residential scenario decreased from 1.1 to 0.61. For the
industial use, the HI increased from 0.01 to 0.02.

Evaluation of the Phase I and tr RI data indicated that the indeno(1,2,3-cd)pyrene and
benzo(b)fluoranthene concentrations were flagged with qualifiers indicating uncertainty in the analytical
results. The additional sampling that was conducted encompassed the Phase I and II RI sampling areas
(drawings showing the location of the Phase I and tr R[ sampling locations and the additional sampling
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locations of May 1999 are included in Appendix D for comparison purposes). Because all samples were
reported with non-detectable concentrations of both indeno(1,2,3-cd)pyrene and benzo(b)fluoranthene,
these data suggest that these two chemicals are not COPCs. Accordingly, a revised risk excluding these
two PAHs was estimated to be 3.0 x 10-7 for the residential scenario.

It should be noted that the RI risk assessment included arsenic as a COPC for the indushial scenario and
excluded it for the residential scenario. Accordingly, the revised risk excluding PAHs was estimated to be
1.2 x 10-6 for the industrial scenario.

3.2 Sre 11

3.2.1 Unit 1

The revised cancer risk estimates for the residential and industrial scenarios were 9.8 x 10-6and 2.8 x 10'6,
respectively, as comp:red to the 9.1 x 10-5 and 6.0 x l0-s estimated in the RI risk assessment. This risk
was almost entirely contributed by Aroclor 1260 (99 percent).

Further action was reconmended in the Draft Final ROD based on a HI of 4.5 and 1.1 for the residential
and industrial scenarios, respectively (BNI 1999a). The corresponding updated HI values are 2.49 and 0.2
respectively. The reduction in the HI was due to the updated toxicity indices and exposure parameters for
Aroclor 1260.

3.2.2 Unit2

The cancer risks presented in the Draft Final ROD were 5.9 x 10-6 and 4.5 x l0-5 for the residential and
industrial scenarios, respectively @NI 1999a). The corresponding updated ris*s were 4.6 x 10-6 and
1.9 x 10-'.

The revised HI values changed from those prese,nted in the Draft Final.ROD (from 0.3 and 0.83 for the
residential and industial scenarios to 1.08 and 0.0083) (BNI 1999a).

The risk driver was Aroclor 1260 (greater than 90 percent); FA was recommended in the Draft Final ROD
(BNI 1999a). The reevaluated risk calculation incorporates the additional data and the updated toxicity
factors and exposure parameters. The additional data reflected an increase in the EPC for Aroclor 1260
from0.179 toL.2mgkg.

3.2.3 Unit3

No further action was recorlmended in the Draft Final ROD based on acceptable risk and HI @NI
1999a). The risk reevaluation resulted in a firther reduction of the cancer and noncancer risk for the
residential scenario. There was a marginal increase in the cancer and noncancer risk for the industrial
scenario; however, all risks were lower than the generally acceptable NCP excess cancer risk of 1xl0{
and an HI less than l.

3.3 Sre 12

3.3.1 Unit 1

The cancer risks presented in the Draft Final ROD were in the generally acceptable NCP range of 104 to
10-6 (BM 1999b). The risk reevaluation resulted in the further reduction of these risks.
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Table 3-l: Site 8 Risk Reevaluation Summary-Updated Vercus Previous Rlsk Estimation

cancer risk results shown are lor the hypothetical residential adult adult cancer risks are for a total of 30 years, 6 years as a child and 24 years as an adull
To facilitate a comparable evaluation of the risk between this reevaluation and the previous HHRA
(BNl 1997), the number of significant figures reported in this risk reevaluation was maintained
consistent with that of the Rl study.
as determined by human-health risk assessment, number in parentheses is the compound's contribution to the total risk
systemic toxicity results shown are fcr the hypothetical resident child; child noncancer risks are highar than the adult noncancer risks
textinita| icsindicatesrecommendationsbasedontheDrafReco|dofDecision(BN|1999b);text innorma|fontindicatestherecommendationsbasedonthesk

_ indicates that there is no excess risk and therefore there are no risk drivers
Italics indicate previous Remedial Investigation risk evaluation (BNt 1997)
bgs - below ground surface
Cal-EPA - Califomia Environmental Protection Agency
4,4'-DDD - 4-4'dichlorodiphenyldichloroethane
4,4'-DDE - 4*4'-dichlorodiphenyldichloroethylene
PAHs - polycyclic aromatic hydrocarbons

a
b

c
d

Unit
Number

Risk Evaluation
Reference

EXCESS LIFETIME CANCER RISK NONCANCER RISK (Hazard Inder

Recommendationso

Residential Scenario
(0 to t0 feet bgs)

Gal-EPA''b
Residential Scenario

Risk Driverc"

Industrial Scenario
(0 to 2 feet bgs)

Cal-EPAb
lndustrial Scenario

Risk Drivercc

Residential
Scenario

(0 to l0 feet bqs)b'd

Residential
Scenario Risk

Drivels"

Industrial
Scenario

(0 to 2 feet bgslb

lndustrial
Scenario Risk

Driverc"

1 , 4 Record of Decision
(BNt19e9)

2.0 x 10'5 Aroclor 1248 (49W
Benzo(a)pyrene (38Yo)

1.5 x 10" Aroclor 1248 (4304)
Benzo(a)pyrene (33Yo)
Aroclor 1260 ft4%o)

0.79 0.21 No further action

Reevaluation of
Risk (Earth Tech

2001)

3.7 x 10€ Benzo (a) pyre ne (52'/o)
Aroclor 1248 (28o/o)
Toxaphene (706)
Indeno(1,2,3-cd)pyrene (5%)
Aroclor 1254 (ZYo)
Aroclor 1260 (2o/o\

1 . 1 x 1 O s Benzo(a)pyrene (507o)
Arocfor 1248 Q6o/o\
Aroclor '1260 (9o/o)
Indeno(l,2,3-cd)pyrene (5%)
Toxaphene (5%)
Aroclor 1254 (2o/o)
Dieldrin (27o)

0.47 0.039 No further action

2 , 3 Record of Decision
(gNt 1999)

4.1 x 104 Aroclor 1254 (32%)
Arsenic (27%)
Arcclor 1248 09n
Aroclor 1260 (17o/o)

4.5 x 1O'6 Arsenic (8201) 2.3 Aroclor 1234 (28ok)
Manganese (22%)
Aroclor 1248 (17%)
Aroclor 1260 (15W
Arsenic (8%)

0.078 No fufther action
recommended for
Unit 2.
Further action
recommended for
Unit 3.

Reevaluation of
Risk (Earth Tech

2001)

1.1 x 10-5 Arsenic (65%)
Arocfor 1254 (13To)
Aroclor 1248 (8Yo)
Aroclor 1260 (7Yo)
Dibenz(a, h)anth racene (3olo)
Dieldrin (3%)

1.4 x l}s Arsenic (89%)
Dibenz(a, h)anthracene (8%)
I ndeno( 1,2,3-cd)pyrene (306)

1.24 Aroclor 1254 (28%\
Aroclor 1248 (17o/o)
Aroclor 1260 (15o/o)
Arsenic (13%)
Manganese (11%)
Antimony (9%)
Vanadium (5%)

0.02 No turther action for
Unit 2
Reevaluation of risk
management decision
for Unit 3 by BCT

5 Reard of Decision
(BNt199e)

1 .0  x  loa I ndeno(l,2, 3-cd) pyre ne (92%)
Be nzo (b)fl uon nth e n e (7 %)
Aroclor 1260 (2oh)

6.8 x 1O-5 I nde no( 1,2, 3-c,d) pyrene (9 3ot5)
Be nzo (b)fl uonnthe ne (6%)

1 . 1 Manganese (55/o) 0.01 action

Reevaluation of
Risk (Earth Tech

2001)

4.3 x 10-5 Indeno(1,2,3-cd)pyrene (93%)
Benzo(b)fl uoranthene (606)

1.4 x'10'5 lndeno(1,2,3-cd)pyrene (860/o)
Arsenic (8%)
Benzo(b)fl uoranthene (6%)

0.61 0.02 ased on the
scussions with BCT
NFA status to be
rrsued for this unit-Reevaluation of

Risk, excluding
PAHs (Earth Tech

2001)

3.0 x 10-7 Aroclor 1260 (53o/o)
4,4',-DDD (28o/o)
Chromium (12%)
4,4'-DDE (7o/o)

1 .2x106 Arsenic (97olo)
4,4'-DDD (1.5o/o)

0.58 0.02
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Table 3-2: Site ll Risk Reevaluation Summary-Updated Vercus Previous Risk Estimation

Unit
Number
1

Risk Evaluation
Reference

EXCESS LIFETIME CANCER RISK NONCANCER RISK (Hazard Inde)

Recommendations"

Residential Scenario
(0 to l0 feet bgs)

Cal-EPA"'b
Residential Scenario

Risk Drivercc

Industrial Scenario
(0 to 2 feet bgs)

Cal-EPAb
lndustrial Scenario

Risk Driverc"

Residential
Scenario

{0 to t0 feet bqs}b'd

Residential
Scenario Risk

Drivers"

lndustrial
Scenario

(0 to 2 feet bqs)b

lndustrial
Scenario Risk

Drivercc
Record of Decision

(BNt 19ee)
9.1 x 10-" Aroclor 1260 (99%) 6.0 x 10'5 Aroclor 1260 (99%) 4.5 Aroclor 1260 (99%) 1 . 1 Aroclor 1260 (99ot) action

Reevaluation of Risk
(Earth Tech 2001)

9.8 x 10-6 Aroclor 1260 (99%) 2.8 x 10€ Aroclor 1260 (100o/o) 2.49 Aroclor 1260 (100%) 0.2 No change in selec{ed response
action specified in the Draft Final
ROD (BNl 1999b); however
cleanup to be evaluated based
on updated slope factors and
toxicity criteria (based on
discussions with BCT)

Record of Decision
(gNt1999)

5.9 x 104 Aroclor 1260 (99%) 4.5 x 10' ' Arcclor 1260 (99%) 0.3 0.83 action

Reevaluation of Risk
(Earth Tech 2001)

4.6 x 10€ Arocfor 1260 (9'lo/o)
Dieldrin (77o)
Heptachlor (17o)

1.9 x 10-7 Aroclor 126O (57Yo)
Dieldrin (36%)
Heptachtor (5%)
4,4',-DDT (2o/o)

1 .08 Aroclor 1260 (99o/o) 0.0083 No change in selected response
action specified in the Draft Final
ROD (BNl 1999b); however
cleanup to be evaluated based
on updated slope fac{ors and
toxicity criteria (based on
discussions with BCT)

Record of Decision
(BNtleee)

3.0 x 10-' 1.6 x 10 'E 0.017 0.ooo31 No further action
recommended.

Reevaluation of Risk
(Earth Tech 2001)

'1.2x 10'7 2 .4x ' l } a 0.01 0.0005 No further action
recommended.

a
b

c
d
e

cancer risk results shown are for the hypothetical residential adult; adult cancer risks are for a total of 30 years, 6 years as a child and 24 years as an adult
To facilitate a comparable evaluation of the risk between this reevaluation and the previous HHF{A
(BNl 1997), the number of signifcant figures reported in this risk reevaluation was maintained
consistent with that of the Rl study.
as determined by human-health risk assessment, number in parentheses is the compound's contribution to the total risk
systemic toxicity results shown are for the hypothetical resident child; child noncancer risks are higher than the adult noncancer risks
textinita| icsindicatesrecommendationsbasedontheDrafFinalReardofDecision(BNl1999a);teinnomalfo

_ indicates that there is no ex@ss risk and therefore there are no risk drivers
llalics indicate previous Remedial lnvestigation risk evaluation (BNl 1997)
bgs - below ground surface
Cal-EPA - Califomia Environmental Protection Agency
4,4'-DDT - 4.4'-dichlorodiphenyltrichloroethane
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Table 3.3: Site 12 Risk Reevaluation Summary-Updated Versus P!€vious Risk Estimation

Unit
Number

Risk Evaluation
Reference

|ANCER T Inde,

Recommendationsc

(0 to l0 het bgs)
Gal-EPA''b

Residential Scenario
Risk Drivers'

!ndustrial Scenario
(0 to 2 feet bgs)

Cal-EPAb
Industrial Scenario

Risk Drlvee"

Kegrognual
Scenario

(0 to l0 feet bos)qd

Residential
Scenario Risk

Drivee"

!ndustrlal
Scenario

(0 to 2 feet bEslb

tnousttral
Scenario Risk

Drivercc
1 Renrd of Decision

(BNl 1999)
7.6 x 1O- &nzo(a)pwne (45%)

Ar*nic (17%)
Dibe nz(a, h) anth rce ne ( 1 2%)
Arcclor 1254 (12%)
Be nzo (k)fl uora,niltarne (4%)
Be nzo(b)fl uonnthe ne (3%)
Benz(a)anthnene (3%)
I ndeno(l, 2, 3cd)pyte ne (2%)

4.2 x 10 tunzo(a)pyrcne (52%)
Arpclor 1254 (15%)
A ln i c (13%)
Be nzo(k)fl uonnthene (4%)
Be nzo(b)f, uonnthene (4%)
Benz(a)anthnene (3%)

4.6 MCPP (52%)
Mangane* (14%)
Aroclor 1254 (10%)
MCPA (6%)

0.76 No fwther adion
rc@mrcnded.

Reevaluation of Risl
(Eanh Tech 2001)

2.5x10" Benzo(a)pyrene (35%)
Arsenic (33%)
Dibenz(a,h)anthracene (1 6%)
Benz(a)anthrace ne (4o/o)
Benzo(b)fl ouranthene (4%)
Nodor 1254 (4%l
Indeno(1,2,3d)pyrene (2%)

6.9 x 10€ Benzo(a)pyrene (37%)
Arsenic (29%)
Dibenz(a,h)anthraoene (1 7%)
Benzo(b)fl uoranthene (5%)
Benz(a)anlhracene (4%)
Arodor 1254 (4%)
Indeno(1,2,3-cd)pyrene (2%)

2.6 MCPP (530/6)
Arocfor 12&4 (1oo/o)
Aluminurn (7%)
Arsenic (7%)
Manganese (7%)
Silver (6%)
MCPA (3%)
Vanadium (3o4)

0.14 No further

Recp,d of Decision
(BNt 1999)

2.E x 10 Arvnic(71%)
Beryllium (13%)
Dibe m(a, h) a nth,,a,c€, ne (5%)
Benzo(a)pyrcne (4%)

2.3 x 10 Atsenb(32%)
Dibe nz(a, h) anthne ne ( I 7%)
Benzo(a)pyene (12%)
Arcclor 1260 (17%)

2.1 Manganese (34Yo)
MCPA (18%)
Ar*nic (16%)

0.53 No fufther action
rcammended.

Reevaluation of Risl
(Earth Tedt 2001)

1.4 x 10o Arsenic (8906)
Dibenz(a,h)anthracene (4%)
Bemo(a)pyene (2%)

3.4 x 10€ Arsenic (55%)
Dibenz(a,h)anthracene (21 %)
Benzo(a)pyrene (9%)
Benz(a)anthncene (3%)
Benzo(b)fl uoranlh ene (2o/o)
I ndeno( 1,2, 3dlpyrene (2o/o)
Arodor 1260 (2%)

1.08 Arsenic (2606)
Aluminum (24%)
Manganese (1706)
MCPA (10%)
Vanadium (9%)
MCPP (406)
Barium (3%)
Nodor 1254 (2o/o)
Arodor 1260 Qo/ol

0.05 No further ac{ion

3 Rect,'d of Decision
(BNt 19e9)

5.1 x 10- Argentc GtTo)
Dibenz(a, h )anth',a,cr, ne ( 1 3%)
Benzo(a)pyene (22%)
Dieldin (11%)
4,4'.-DDT'(8%)
tunzo(b)fluorcnilrcne (6%)
Arodor1260 (5%)
Be nzo(k)fl uonnthe ne (4%)
Arodor 1254 (3%)

9.3 x 10" Nodor 12y (5E%)
Aroclor 1260 (15%)
Arn i c (5%)
Benzo(a)pyene (E%)
Dietdrin (3%)
Dibe nz(a, h) anh nene (3%)
DDT(3%)
&nzo(b)fluonnthene (2%)
Be nzo(k)fl uon nthe ne (2%)

5.9 MCPP (66%)
Mangane* (12%)
Aluminum (5%)

2.3 Arcclor1254 (49%)
MCPP (36%)
Arcclor 1260 (11%)

Futtlrcr action
,e@mnen&d.

Reevaluation of Risl
(Earlh Tech 2001)

2.'l x 1O' Anenic (41%)
Dibenz(a,h)anthracene (1 47o)
Benzo(a)pfene (13%)
Dieldrin (11%)
4,4'-DDT (9%)
Benzo(b)fl uoranthene (67o)
4,4'-DDE (2o/ol

7.4x1C6 Afodot 1254(U%)
Arsenic (2206)
Benzo(a)pyrene (11%)
Arodor 1260 (9%)
Dibenz(a, h)anth.a,cr,ne Q o/o)
Deldrin (7%)
Benzo(b)fl uoranthene (5%)
4.4'-DDT (30/6)

3.32 MCPP (67%)
Aluminum (8%; 4^"n;.
(606) Manganese (5%)
4,4'-DDT (3o/o)
Yanadium (3V)
Arodor 126O (2o/o)

0.39 f risk

by BCT

No{es:
a canc€r risk results shown ars for tho hypolhglical r$idential adult; adult cancer risks are for a total of 30 y6arc, 6 yoars as a child and 24 years as an adutt
b To facilitiato a comparabl€ gvaluation of the rEk b€tw€en this re€valuation and lhe previous HHRA

(BNl 1997), lhe numb€r of signiticanl ftgures reported in this risk re€valuation wag maintainsd
consistent wiih that of ths Rl study.

c as dotetmin€d by human+ealih risk asssssmsnl, numb€r in parenthoses is the compound3 contdbution to the lotal risk
d syst€mic toxicity rssults shwn are for th6 hypothetical residont child: child noncanc€r risks are higher than the adult noncancer risks
gtextinita|i€indicatesrcommendationsbasodonth€D/afR@o'dofDecision(BN|1999b);textinnorma|fontindicatesth€recomm€ndationsbasEdonthe

_ indicabs that there is no excess risk ard thErEfore there are no risk drivers
Italics indicate previous Romsdial Investigation risk €valuation (BNl 1997)
bgs - belo\, ground surface
Cal-EPA - Califomia Environmontal Prctection Ag6ncy
MCPP - 2-(2-methyl-4rhlorophenoxy)fropiohic acid
MCPA - 2-tnelhyl-4€hlorophercxy-acetic acid
4,4-DOT - 4-4 nichlorodiph€nyllrichloroelhylene
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The reevaluation resulted in the reduction of the HI from 4.6 to 2.6 for the residential scenario and 0.76 to
0.14 for the industrial scenario.

The compounds MCPP (52 percent) and MCPA (6 percent) were the primary contributors to the HI of 4.6
that was presented in the Draft ROD (BNI 1999b). No further action was recommended since the EPC for
MCPP was the single detected concenhation out of a total of 12 shallow soil samples.

3.3.2 Units 2 and 4

The cancer risks presented in the Draft ROD were in the generally allowable range of lOa to 10-6 (BNI

1999b). The risk reevaluation resulted in the further reduction of these risks.

The reevaluation resulted in the reduction of the HI from 2.1 to 1.08 for the residential scenario and 0.53
to 0.05 for the industrial scenario.

Manganese, MCPA, and arserric were the primary contributors to the HI of 2.1. Due to the updated
toxicity indices and exposure parameterso the HI was reduced. The update also resulted in the increase in
the percent contribution of arsenic.

3.3.3 Unit 3

The revised cancer risls for the residential and industrial scenarios were 2.1 x 10-5 and 7.4x 10'6,
respectively, as compared to 5.1 x lO-s and 9.3 x 10-5 during the RI risk assessment. This risk was
contributed by arsenic, pesticides/trerbicides, PAHs, and PCBs.

The revised HI is 3.32 and 0.39 for the residential and industrial scenarios, respectively, as compared to
5.9 and 2.3.The reduction in the HI was due to the updated exposure parameters for the risk drivers
(MCPP, aluminum, arsenic, manganese, 4,4'-DDT, vanadium, and Aroclor 1260).It should be noted that
MCPP, which contributes to 67 percant of the HI, was detected in only one of 25 samples. Deducting the
MCPP contribution, the HI for the residential scenario would be approximately 1.1. Further, the HI for
the industrial scenario is less than l.

3-9



February 2003
Final Technical Memorandum

Reevaluation of Risk, Sifes 8, 11, and 12

4. RISK MANAGEMENT CONSIDERATIONS AND RECOMMENDATIONS

This section presents the risk management considerations and recommendations for various units of Sites
8, 11, and 12 based on the results of risk reevaluation. The risk management considerations apply only to
Unit 3 of Site 8 and Unit 3 of Site 12 where the Deparhnent of the Navy @ON) requests a reevaluation of
the selected response action given the lower estimated risls as compared to Phase tr RI risk assessment
(BNI 1997). For these units no changes to the selected response action (as presented in Draft ROD IBNI
1999b]) are recommended in this report. The decision regarding changes to the response actions for these
units will be made following discussions with the BCT members and documented in the final decision
documents for Sites 8 and 12.

The response action recommendations are for the sites and units for which NFA has already been
documented in Draft ROD (BNI 1999b) or Draft Final ROD @NI 1999a). The recommendations are also
provided for Units I and 2 of Site 11, and Unit 5 of Site 8 for which discussions regarding the response
action have been completed with BCT.

4.1 Pnevrous No FunrxeR AcrloN-REcoMMENDED UNlrs

TIte Draft ROD (BNI 1999b) arrd Draft Final ROD @NI 1999a) recommended NFA for the following
units:

Site 8 -Units I and 4;andUnit 2

Site 11-Unit 3

Site 12 -Unit 1; and Units 2 and 4

The risk reevaluation, which was based on incorporating updated toxicity factors and exposure parameters
resulted in a consistent reduction in the excess lifetime cancer risk and the noncancer risk (H[) for the
above listed units (with the exception of Site ll-Unit 3, where there was an increase for the industial
scenario, but well within acceptable risks). Accordingly, this study concurs with the NFA
recommendation for these units.

4.2 Pnevtous FunrneR Acrpn-RecoMMENDED UNlrs

[}re Draft nOD (BNI 1999b) and Draft Final ROD (BM 1999a) recommended FA for the following
units:

. Site 8 - Units 3 and 5;

. Site 1l - Units 1 and 2; and

. site 12 -unit 3.

Risk management considerations based on the results of this risk reevaluation are discussed for each of
these units separately.

4.2.1 Site 8 - Unit 3

The following are the risk management considerations for Unit 3 of Site 8:

l. ThereevaluatedcancerriskforUnits 2 and 3 combinedwas estimatedtobe 1.1 x l0-5and 1.4 x 10-6,
respectively, for the residential and industrial scenarios; these levels are within the generally
acceptable NCP range of 104 to 10-6. Arsenic is the predominant driver in both the induskial (89
percent) and residential (65 percent) scenarios. It should be noted that the stationwide background

Recommendations

4-1
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concentration for arsenic at MCAS El Toro is 6.86 mgkg (BNI 1996), and the EPCs for arsenic for
residential and industrial receptors are 3.48 mg/kg and3.4 mgkg, respectively. This indicates that the
risks to the residential and industrial receptors due to anthropogenic sources or station activities are
overestimated, as the detected concentrations of arsenic are within the ambient range.

2. The reevaluated HI for Units 2 and3 combined is 1.24 (residential) and 0.02 (industrial).
Polychlorinated biphenyls, which were only evidenced at Unit 3, contribute 60 percent of the
residential HI. Arsenic and manganese combined contribute 24 percent. The exposure point
conce,lrtrations for arsenic for residential and industrial receptors are 3.48 mdkg and3.4 mgkg,
respectively, which are well within 6.86 mglkg, the natural background concentration of arsenic for
MCAS El Toro (BNI 1996). The exposure point concentrations for manganese forresidential and
industrial receptors arc229 mdkg and227 mglkg, respectively, which are less tfun29l mglkg, the
natural background concentration of manganese for MCAS El Toro (BNI 1996). This indicates that
tlre noncancer risks to residential and industrial receptors due to anthropogenic sources or station
activities are overestimated. If arsenic and manganese concentations were not considered, the HI
would drop to approximately 1.

The DON requests a reevaluation of the response action documented in the Draft ROD (BNI 1999b)
based on the updated site risks and risk management considerations presented above.

4.2.2 Site 8- Unit5

The following risk management considerations were discussed with BCT for Unit 5 of Site 8:

l. ThereevaluatedcancerriskforUnit5 wasestimatedtobe4.3 x 10-5and 1.4 x 10-s,respectively, for
the residential and industrial scenarios. These levels are within the generally acceptable range of 104
to 10-6, as defined by the NCP.

2. The principal drivers in the revised risk estimate were indeno(1,2,3-cd)pyrene (residential: 93
percent; industrial: 86percant) andbenzo(b)fluoranthene (industrial: 6percent; residential:
6 percent). Examining the RI data revealed that the concenfrations reported for these compounds were
flagged with qualifiers indicating uncertainty in the confirmation/identification. Additional data that
were collected did not confirm the presence of these compounds. Elimination of these two PAHs
resultedinacancerriskof4.l x 10'7(residential) andl.2 x 10-6(industrial; ggpercentofthisriskwas

caused by arsenic, which is attributed to natural background).

3. The reevaluated HI for this unit are 0.61 and 0.02 for the residential and industrial scenarios,
respectively.

Based on the discussions, the BCT concurs with the risk reevaluation recommendation to eliminate the
contribution of the two above-mentioned PAHs. As a result the cancer and noncancer risks at Unit 5 of
Site 8 are below their respective benchmarks (10{ for cancer risk and 1 for noncancer risk). Therefore, a
no further action status will be pursued for this rmit.

4.2.3 Site 11 - Units 1 and2

For Site 11, discussions have been completed with the BCT regarding the response action. Following
these discussions, DON concurs that further action is required for Units I and 2 of Site I I and there will
be no change to the response action selected in the Draft Final ROD @NI 1999a) for Site 11 except that
the evaluation of cleanup will be based on updated exposure factors and toxicity criteria.

4.2.4 Si te12-Uni t3

The following are the risk management considerations for Unit 3 of Site 12:

4-2
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1. The reevaluated cancer risk for this unit was estimated to be 2.1 x 10-s and7.4 x 10-6, respectively, for
the residential and industrial scenarios. These levels are within the generally acceptable range of lOa
to 10-6. Arsenic is a predominant risk driver for both residential (41 percent) and industrial Q2
percent) scenarios. The exposure point concentations for arsenic forresidential and industrial
scenarios are 4.1mg/kg and 5.49 mgkg,respectively, which are less than 6.86 mglkg, the
stationwide background concentration of arsenic at MCAS El Toro (BNI 1996). This indicates that
the risk due to antlnopogenic sources or station activities is overestimated as the exposure point
concentations for arsenic for both the residential and industrial receptors are within the ambient
range. If the contribution of arsenic (which can be athibuted to natural background [BM 1999b]) is
eliminated, the cancer risk reduces to 9.8 x 10'6 and 5.3 x 10{, respectively, for the residential and
industrial scenarios.

2. The reevaluated HI for the residential and industrial scenarios arc 3.32 and 0.39 respectively. The
primary noncancer risk driver is MCPP (67 percent). Twenty-five shallow samples were analyzed for
MCPP, and only one was reported above detection limits (which ranged from25.4 mdkg to 31.1
mg/kg,with one detection limit of 255 mglkg) at a concentration of 153 mg/kg.

The DON requests a reevaluation of the response action documented in the Draft ROD (BNI 1999b)
based on the updated site risks and risk management considerations presented above.

4-3
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OHM Remediation Serviccs Corp.

Table _
Analytical Results for Soil Samples - IRP 8

Location Code

Drte Srmpled

bclow ground surfacc)

EPA EOSI
Aroclor- 10l6
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-124E
Aroclor-1254
Aroclor-1250

EPA E3IO
Acenaphthenc
Acenaphthylene
Anthrac€ne
BenzoIalanthracene
Benzo[a]pyrene
BenzoIb]fluoranthene
Bcnzo[ghi]perylene
Benzo[k]0uoranthene
Chrvsene
oibenzlfhlanthraccnc
Fluoranthene
Fluorene
lndeno[,2,3-cdlpyrene
Naphthalene
Phenanthrene

SWDIV Contract No. N68?l l-93-D-1459, DO 0065
ProjectNo. l8?0E, DCN SWXXXX Page,l of3

24-IRP8-HAl0l
05t21t99

5.0

24-IRP8-HAl02
0st2v99

1 . 5

24-|RP8-HAl03
05t21199

1 .5

5 6 U
i l o u
5 6 U
5 6 U
5 6 U
2 8 U
2 8 U

280 U
l l 0  u
l l u
l l u
l l u
l l u
i l u
l l u
l t u
2EU
l l u
l l u
l t u

280 U
i l u
l l  iJ

5 6 U
l l 0  u
5 6 U
5 6 U
5 6 U
2 8 U
2 8 U

5 6 U
2 3 U
2.3 U
2.3 U
2.? U
2.3 U
2.3 U
2.3 U
2.3 U
5.6 U
2.3 U
2.3 U
2.3 V
5 6 U
2.3 U
2.3 U

5 8 U
t20 u
5 8 U
5 8 U
5 8 U
2 9 U
2 9 U

5 8 U
2 3 U
2.3 U
2.3 U
2.3 tl
2.3 U
2,3 U
2.3 U
2.3 U
s.8 u
2.3 U
2.3 U
2.3 U
5 8 U
2.3 U
2.3 U

5 7 U
l t 0  u
s 7 u
5 7 U
5 7 U
2 9 U
2 9 U

290 V
r 1 0  u
l l u
i l u
l l u
l l u
l l u
l l u
l l u
29U
l l u
l l u
l l u

290 U
l l u
i l u

5 6 U
l l 0  u
s 6 u
5 6 U
5 6 U
2 8 U
2 8 U

5 6 U
23U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 V
2.3 U
5.6 U
2.3 V
2.3 U
2.3 U
5 6 U
3

2,3 U

5 6 U
l l 0  u
5 6 U
5 6 U
5 6 U
2 8 U
28U

5 6 U
22U
2 . 2 U
2.2 U
2.2 U
2 . 2 U
2.2 U
2.2 U
2.2 U
5.6 U
2.2 U
2.2 U
2.2 U
5 6 U

2.2 U
2.2 U

TIgKE
ttgkc
pgkc
pgkc
Fe/kc
lrgkc
pgkc

p/kc
pelkc
ttdkc
pclkc
ttgkc
Felke
ttglkg
pgke
lrC/kC
ttgkc
Fgke
ttgkc.
IIyKE
1'TgKE
pglkc

s 7 u
l l 0  u
5 ? U
5 7 U
5 7 U
28U
2 E U

5 7 U
23U
2.3 U
2.3 U
2.3 V
2.3 V
2.3 U
2.3 U
2.3 U
5.7 U
2.3 U
2.3 U
2.3 U
5 7 U
2

2.3 U

Site Closure Report
Revision 0, June 1999



OHM Remediation Services Corp.

Table _
Analytical Results for Soil Samples - IRP 8

SWDIV Contract No. N6871l-93.D-1459, DO 0065
ProjeotNo. l8?08, DCN SWXXXX Page,2 of3

Locrtion Codc
Datc Sampled
Depth (feet below ground surfacc)

IU  /UU. IUYJ

24-IRP8.FIAI04
05u/99

5.0

IU'/UU-T TUJ
24-tRP8-lLAl05

05124199
2.5

tu/uu-l lu4
24-IRP8-HAl05

05n4/99
5.0

t6 /ud- tuy !+

24-IRP8-HAl06
05t2t/99

1 . 5

rd /u6-tw)
24-|RP8-HAl06

05t2U99
5.0

I u /uu-1u90
24-rRP8-HAl06

0st2v99
5.5

24-IRP8-FtAl07
05t21t99

1 .5

EPA EOEI
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclot-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

EPA E3IO
Acenaphthene
Acenaphthylene
Anthracenc
Benzo[a]anthracene
Benzo[alpyrene
BenzoIb]fluoranthene
Benzo[ghi]perylene
Benzo[k]tluoranthenc
Chrysenc
Dibenz[4h]anthraoene
Fluoranthene
Fluorene
Indeno[,2,3.cd]pyrene
Naphthalenc
Phenanthrene
Pyrene

t,nrl

5 ? U
l l 0  u
s 7 u
5 7 U
5 7 U
28U
2 8 U

5 7 U
2 3 U
23 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
5.7 U
2.3 U
23 U
2.3 U
5 7 U
23 U
2,3 U

5 1 U
l t 0  u
5't u
5 7 U
5 7 U
2 9 V
2 9 U

5 7 U
2 3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 V
23 U
2.3 U
5.7 U
2.t u
2.3 U
2 . 1 U
5 7 U

2.3 U
2.3 U

7 4 U
150 u
7 4 U
7 4 U
7 4 U
3 7 U
3 7 U

7 4 U
3 0 u
3.0 u
3.0 u
3.0 u
3.0 u
3.0 u
3.0 u
3.0 u
7.4 U
3.0 u
3.0 u
3.0 u
7 4 U
3.0 u
3.0 u

5 8 U
120 u
5 8 U
5 8 U
5 8 U
29U
29U

290 U
120 u
t2u
1 2 u
t2u
1 2 u
t2u
l2u
1 2 u
2 9 U
l 2 u
t2u
t2u

290 U
1 2 u
1 2 u

5 5 U
l l 0  u
5 5 U
5 5 U
s 5 u
2 8 U
2 8 U

5 5 U
22U
2.2 U
2.2 U
2 . 2 U
2.2 U
2 . 2 U
2.2 U
2 . 2 U
5.5 U
2.2 U
2 . 2 U
2 , 2 U
5 5 U
2.2 U
2.2 U

5 5 U
l l 0  u
5 5 U
5 5 U
5 5 U
28U
2 8 U

5 5 U
22U
2 . 2 U
2 . 2 U
2.2 U
2 . 2 U
2 . 2 U
2.2 U
2 . 2 U
5.5 U
2.2 V
2.2 U
2 . 2 U
5 5 U
2.2 U
2.2 U

5 4 U
i l o u
5 4 U
5 4 U
5 4 U
2 7 U
8 J

5 4 U
2 l u
2.1 u
2 , 1 u
2 . 1 u
2. t  u
2 . t  u
2.t u
2 . 1 u
5.4 U
2 . 1 u
2.t  u
2 . 1 u
5 4 U
2. t  u
2 . t  v

ttgkc
pgkc
ItgkC
ItC/kE
pgkc
trgkc
$gke

$c/kc
ttgkE
ttilkc
$gke
ttgkc
pgkg
FelkE
pgkc
Fgkc
vgkc
,rgkE
ttgkc
pclkc
pclkc
FgkC
uelks

Site Closure Report
Revision 0, June 1999



OHM Remediation Services Corp.

Table _
Analytical Results for Soil Samples - IRP 8

SWDIV Contract No. N6871 1.93-D-1459, DO 0065
Projecr No. 18708, DCN SWXXXX

Location Code
Date Sampled
Depth (fect below ground rurfrccf

IU/UU. IU9U
24-tRP8-HAl07

05t21199
5.0

IU/UU- IUYY
24-tRP8-HAl08

05t21t99
t . 5

IU/UU- I IUU
24-IRP8-HAl08

05t21/99
2.0

24-rRP8-[tAl08
0sntD9

5.0

EP,4 IOTI
Aroclor- 1016
Aroclor- 1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

EPA E3TO
Acenaphthene
Acenaphthylene
Anthracene
BenzoIalanthracene
Benzo[alpyrene
BenzoIblfluoranthcne
Benzo[ghi]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz[a,h]anthracenc
Fluoranlhene
Fluorene
Indeno[l,2,3-cd]pyrene
Naphthalene
Phenanthrenc
Pyrenc

I  i n i l

5 8 U
t20 u
5 8 U
5 8 U
5 8 U
29U
29U

5 8 U
2 3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
5.E U
2.3 U
2.3 U
2.3 V
5 8 U
2.3 U
2.3 V

5 3 U
l l 0  u
5 3 U
5 3 U
5 3 U
26U
26U

5 3 U
2 t u
2.1 u
2 . t  u
2 . t  u
2 . 1 u
2.1 u
2 . t  u
2 .1  u
5.3 U
2. t  u
2 .1  u
2.1 u
5 3 U
2.t  u
2 . 1 u

5 4 U
l l 0  u
5 4 U
5 4 U
5 4 U
2 7 U
2 7 U

5 4 U
2 t u
2 .1  u
2 . t  u
2 . t  u
2 . 1 u
2 . 1 u
2 . t  u
2 . 1  u
5.4 U
2 . t  u
2 . t  u
2 . t  u
5 4 U
2 . t  u
2 .1  u

5 8 U
120 u
s 8 u
5 8 U
5 8 U
2 9 U
29U

5 8 U
2 3 V
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
s.8 u
2.3 U
2.3 U
2.3 U
5 8 U
2.3 U
2.3 U

pgkg
pclkc
pclkc
Fcikc
Fcikc
pgkc
trgkc

Itgkg
trgkg
pgkc
pc/kc
Itgkc
pgkc
ttgkc
ltgkg
pc/kc
trgkc
ItgkS
FClkC
pgkc
lrgkc
Fgkc
vgkc

Site Closure Report
Revision 0, June 1999Page 3 of 3
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OHM Remediation Services Corp.

Table 3-l
Preliminary Summary of Analytical Results - Site 11

SWDIV Contract No. N6871 l-93.D-t459, DO 0065
OHM Projcct No, 18?08, DCN SWXXXX

DraftNo Further Action Rcport
Rcvision 0, Much 2000

Location Codc
Drte Sampled
Depth (fcet below

t 6  / u d - l o t 4

I l-sB-01
0Ut4t00

1 .5

|  6  / U 6 - l O r  )

I l-sB-01
0Ut4/00

3.5

t 6 rud - t o t  /

I t-sB-02
0vr4t00

t .5

r l-sB-02
0vt4t00

3.5

EPA EOEI
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Bera-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
gamma-BHC
gamma-Chlordane
Heptachlor
Heptachlor epoxide

LInit

2 0 u
20u
33

100 u
l 0 u

100 u
220 U
220 U
220 U
450 U
220 U
220 U
230
100 u
100 u
20u
20u
20u
20u
20u
2 0 u

100 u
100 u
s.9 J
t 4 u

100 u

43
1 6 J
75

100 u
l 0 u

t00 u
l l 00  u
l l 00  u
l l 00  u
2300 u
u00 u
il00 u
2600
100 u
100 u
t 5 J
2 l v
2 l u
27
2 l u
3 l

100 u
100 u
l 0  I
1 4 u
2 6 1

210 u
210 u

1000
l l00  u
l l 0  u

l t 0 0 u
1200 u
1200 u
1200 u
2300 u
1200 u
1200 u
9000
l t00  u
l t00  u
210 u
210 u
210 U
2t0  u
210 u
130 J

l l00  u
l l00  u
140 u
140 u

l l00  u

2 t u
2 l u
46

100 u
t 0 u

100 u
230 U
230 U
230 U
450 U
230 U
230 U
440
100 u
100 u
2 t u
2 t u
2 t u
2 t u
2 l u
2 t u

100 u
t00 u
1 4 u
1 4 u

100 u

pg/kg
pgkc
pgkc
pc/kc
pgkc
ttgkg
$gkc
lrgkc
Itgkc
pgkc
[gkc
[gkc
pgkc
pgkc
Fgke
pgkc
ttgkc
Fe/kE
pgkc
ttgkc
Itgkc
pgkc
,tgkE
pclkc
ttgkE
uelks

?age I of I
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lQf4wla ffiftrnit0€&i$r
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r yo
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sB-ot BUILDING' @ )

sB{3

ASPHALT :Y>6-)-concnErE pAD
YJ

O /

o GRASSY AREA

6".:
EXPLANATIOl{:

O PE$m smu ucAtrn
O ruilD arefin srilRf toc mil
o yr/P!-! tccr.tit$ iPRrrcij:)

NAD E3 - Nonh Anrcrican Dann t9t3
ft - fcct
msl - mcan sca lcvcl daorm
bgs - bclow groond nr6cc
EPA - US Environrneoal hotcction Agancy
J - estimarcd vaftrc
OHM - OHM Rancdiuior ScnicesCorp.
B - Concentatbn abovc MCAS El Toro background
U - not detect d ar or abovc thc statcd reporting limit
UJ - estirnaEd rqoning lfunit
Y .
pglkg - micmgrams per kilogram

O sErER uo{ors
O rarpno$ n,t{fl.E
/ POf,ER FOTE

--*/ erwr utfi fBf,t

{v mTn v u/E

/ w. oF PfrErE{r

GRAPEIC SCAI,E

Sample Locaion and DaeuedAnalyte Summary
DIFIT

Boring
Numbcr Locetbn:

Northing Easting Elevation
(NAD 83) (NAD 83) (ft msl)

HAor 2t89738.89 610'1yJ,-7! 249.83

HA02 218975t.M 6IVI3/;I.92 250.U

HA03 2t897t5.16 6107t94.03 254.07

HA03 2t897r5.16 61073!A..03 254.M

Srmple
Number D€pth

(ft beF)

2524249T t.0

2024249E t.0

20242499 t.0

2Y242-9uI(D00t tJ

EPA EOTI
Pcsticid,s

4'4'DDD 4'4'-DDE 4,4'-DDT Dicldrin Endosul&n I Endrin Eodrin aldehyde Hcpachlor Merhoxychlo
trg/kc p/ke pe/ks petke Fe/kc peke pdke pgke pe/ke

t 9 ,  9 . 9 J  l 3 9 J  t J  t . l u J  B  o . 1 t  2 J  t . r u J  2 r

4 . 6  5 . 9  z m  O . S J  L I U  B  2 . 3 U  B  l J  t . t u  Z t

3 5  3 6 0 8  1 4 0  2 0 8  t 0  B  l 0 B  6 J  B  5 . 4 U  l 3 J

i l 0 8  E 4 5 B  5 t 2 B  3 0 B y  2 2  B  s t B  3 0 8  i l U  4 5 J

EPA E'50
Hcrbicida

2,+D
pelke

I I  UJ

I l u

i l u

l t u

t t69>tz.' t2 0t0754{r,zJ
2W42-876

20242-878 t0.0

20242-879 15.0

30.020242-882

20242-883 (Dup) 30.5

5.0 4 B  5 3  2 9 8 8  l l u  5 . 7 u  B  i l U  B  i l U  B  2 J  5 7 U

2 . 4 U  2 . 4 V  2 . 4 U  2 . 4 V  t 2 t J  B  2 . 4 U  B  2 . 4 U t  B  l . z v  3  J

2 .4U 2 .4U 2 .4U 2 .4U r .2u  B 2 .4  U B 2 .4u  8  t .2  U 12  U

2 . 3 V  2 . 3 V  2 . 3 U  2 . 3 V  r . 2 u  B  2 . 3 U  B  2 . 3 U  B  t . 2 u  l 2 u

2 . 4 U  2 , 4 V  2 . 4 U  2 . 4 U  t . 2 u  B  2 . 4 U  B  2 . 4 U  B  l 2 u  l 2 u

30

t2v

t2u

t2u

t2v
PB02 2189518.73 6107530.97 2SS.t3

20242-E8/' 5.0

20242-886 t5.0

202a2-887 (Dup) 15.5

2W42-890 30.0

2 . 3 U  O . 1 J  2 . 3 V  2 . 3 U  l 2 u  B  2 . 3 U  B  2 - 3 U  B  r 2 U  l 2 U

2 . t u  2 . l u  z . t v  z . l u  l . l  u  B  2 . 1  u  2 . t  u  t . t  u  l t  u

22U 2 .2V 2 .2V 2 .2V l . l  u  B  2 .2u  L2U t . t  u  i l  u

2 . 3 U  2 3 U  2 - 3 U  2 . 3 U  t . r u . B  2 . 3 u  B  2 . 3 U  B  l . t u  i l u

t2u

l l u

i l u

i l u

2rE9559.42 6IW530.44 255.36
20242-E9t 5.0

20242-892 t0.0

20242-893 15.0

20242-896 30.0

z@ B 24 B t570 B 46U By 23U B 46U B 4( ' t J  B  23U 230U

22V 2 .2U 2 .2U 2 .2V t . t  u  B  2 .2u  2 .2Ut  t . t  u  3  J

2 . 3 U  2 . 3 U  2 . 3 U  2 . 3 U  l . t u  B  2 . 3 u  B  2 . 3 U  B  t . t u  i l u

2 . 3 U  2 . 3 U  2 . 3 U  2 . 3 U  t . 2 U  B  2 . 3 U  B  2 . 3 U  B  t . z u  t 2 u

l l u

l l u

l l u

t 2 u

(rN FEET)

G OEM Remediatiou Serviees Corp.
l. &Ddult ot U CoGl|dffa

|nnNe cA

SrrE MAP
MSC-P1

FORMER PESNCIDE STORAGE
AREA 493

MARINE CORPS AIR STATION
EL TORO, CAUFORTI.A
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Table of Risks and Hazard Indices Scenarlo at Site

Chemical

Total Risk
Adult

(EDa = 24 Years)

Totial Risk
chitd

(ED = 6 Years)

Total Risk
Hypotheticalb

Adult Resident
(ED = 30 Years)

% Contribution
to Risk

Total HQ
Adult

Total HQ
child

Applicable
HQ"

%
Contribution

to Hl

1 8.1E-06 8.0E-05 8.0E-05 Q.O2o/o

2-Hexanone 1.2E47 7.1E-06 7.1E-06 o,oo20/o

Toluene 1.1E{6 9.5E-06 9.5E-06 O.OO2o/o

6.4E-10 4.7E-09 5.3E-09 0-1o/o 1.3E{7 3.7E-06 3.7E-06 0.001%

2.3E-07 1.7E-06 1.9E-06 52% 4.7E-06 1.4E-04 1.4E-04 o.03%

|.2E-09 9.OE-09 1.0E-08 o.3% 2.5E-O7 7.2E-06 7.28-06, O.@2o/o

4.4E-06 1.3E-et 1.3E-04 O.O3Vo

t.1E-09 8.3E-09 9.4E-Og O.3Yo 1.2E45 3.4E-04 3.4E-U O-1o/o

8.8E-07 2.5E-05 2.5E-O5 0.01

8.3E-12 6.0E-11 6.9E-r l Q.MZYo 1.7E-O7 4.6E-06 4.8E-06 o.oo1%
1.9E-06 5.6E-05 5.6E-os O.O1o/o

2.3E-08 1.7E-O7 1.9E-07 5o/o 4.7E-06 1.4E44 1.48-04 o.03%

4,4LDDD 7.8E-11 6.1E-10 6.8E-10 O.O2o/o 1.9E-O6 5.9E{5 5.9E-05 o.o't%

4,4.DDE 1.0E-10 8.0E-'t0 9.1E-10 O.O2o/o 1.8E-06 5.5E-05 5.5E-05 0.O1o/o

4,4'-DDT 1.9E-10 1.4E{9 1.6E-09 O.O4o/o 3.2E-06 9.9E-05 9.9E-05 O.O2o/o

Aldrin 4.1E-09 3.2E-08 3.6E-oE 1o/o 2.3E-05 7.3E-O4 7.3E-04 O.2o/o

3.0E-10 2.3E-09 2.6E-O9 O.1o/o 1.1E- l0 3.3E49 3.3E-09 0.00O001o/o

alDha-Chlordane 5.4E-11 4.2E-10 4.7E-10 O.Olo/o 8.9E-07 2.8845 2.EE-05 O.O16/o

N@lq 1248 1.2E-O7 9.1E-07 1.0E-06 28% 9.1E-03 2.6E-0'l 2.6E-01 56o/o

Aroclor 1254 7.7E-O9 5.6E-08 6.4E-08 2o/o 5.6E{4 1.6E.0'2 1.6E42 3o/o

Aroclor 1260 r.0E-08 7.3E-08 8.3E-08 2oy'o 7.3E-0/. 2.1E42 2.1E42 4o/o

Dieldrin 4.8E-09 3.7E-08 4.2e48 1o/o 1.8E-05 5.5E-04 5.5E-O4 O.1o/o

Endosulfan I 5.0E-06 1.5E-04 t.5E-04 0.O3o/o

Endosulfan ll 1.5E{7 4.6E-06 4.6E-06 0.@1o/o

Endosulfan sulfate 1.4E47 4.4E{6 4.4E-06 o.oo1%

Endrin 2.8E-06 8.7E-05 8.7E-05 0.O2o/o

Endrin 3.1E-06 9.6E-05 9.6E-05 o.o2%

Endrin ketone 2.8E-0,6 8.7E-05 8.7E-05 o.o2%

2.1E-10 1.6E-09 1.8E-09 0.05% t.6E-0,6 4.9E-O5 4.9E.05 O.O1o/o

5.4E-11 4.2E-10 4.7E-10 0.o1% 8.9E-07 2.8E-05 2.8E{5 0.0't%

Heptachlor 1.1E-09 8.4E-09 9.5E-09 0.3olo 14E-O6 4.4E-05 4.4E-O5 0.01%

4.78-09 3.6E-08 4.1E-08 1o/o 1.2E44 3.6E-O3 3.6E-03 lo/o

4.OE-O7 1.2E-05 1.2E-05 0.003%

T 3.0E-08 2.3E-07 2.6E-O7 7o/o 2.7E-OS 6.3E-02 8.3E-02 lAYo

Aluminum

Arsenic
Barium

Cadmium 3.6E-10 7.5E-10 1.1E-09 0.03% 2.2E43 7.3E42 7.3E-02 15o/o

Chromium
Cobalt

1.1E44 3.6E-O3 3.6E-03 1o/o

Lead

Mamenese

Mercurv
Nickel

Selenium

Silver 1.98-05 6.1E-04 6.1E-04 o j%

Vanadium
Zinc 8.2E-05 2.7E-O3 2.7E-O3 1 %

Revised Cumulative Risk and CumulalJv6 Harald Inr,ex: 3.7E.06 o.47

Notes:
'- ED = Exoosure Duration
b - Hypothetical Resident Adult risks were calcuaated by combining the Rosident Child for an ED of 6 )/ears ard Resident Adult for an ED of 24 )€ars,

consistent with the Remedial Investigaton r6k assessment approach.

" - ApdicaOte HO = The Adult HO or Chitd HO. whbhever is higher, selected consistent with the Remedhl Investigation risk assesllment approach.



Table C-2: Risks and Hazard Indices for Adult Residents

Chemical-13E.icFm6enzene

Toffii;

eipEThlordaire

M-

Expocure Parameters:
Incidental Inoestion of Soil or Sediment:

to Shallow Soil at Site Units I and 4

Dermal Contactwith Scril or Sediment
CF = 1-0E-06

Body Surftace Area (SA) = 5700
Soil Adtrerene Factor (AF) = 0.07

EF= 100
ED= 24
BW= 70
ATc= 25550

ATnc= 8760

kS/rnS
crnzlevent
mg/on'

dlyr
yr
kg

d4/s
dal's

TOTAL RISK: 4.5E{17

Notes:
NA = Not arnailable or not applicaile
- = lnformation not ayailable or not applicable
Hl = Hazard index
HQ = Flazard quotient
mglkg = Milligrams Per kilogram

oa

Confibufion
to Hl

T5a%-

TOTALHI: 0.02

CSFo = Oral cancerslopefacbr (mdkgr-dayIr

CSFi = lnhalation cancerstope factor (mgftgday) t

RfDo = Oral referene dicse (mglkg-day)
RfDi = Inhalation reference dose (mgfkg''day)
VOG = Vdatile organic ch€rnical

lnhdation of Dust and VOGs: -
Inhalation Rate (lnhR) = 0.83 m"/hr

EPosure Time (ET) = 24 hr/daY
EF = 100 dlyr
ED= 24
BW= 70

Soil ingestion rate (lRs) =

Conversion Factor (CF) =

Fraction Contaminated Soil Ingested =

Exposure FrequencY (EF) =

Expqsure Duration (ED) =

BodYWeight(BW) =

Carcinogenic Arreraging Time (ATc)
Noncarcinogenic Averaging'Iime (ATnc)

100
1.0E-06

1
100
24
70

2s550
8760

mS/d
kdmg

unifless
dlyr
yt
kg

days
days

yr
kg

Particutate Emission Factor (PEF) = 1.32E+09 m"/tg

ATc= 25550
ATnc= 8760

ABS = Dermal absorption factor(unifess)
VF = Soil-to-air datilization facftor 6'ng1
EPC = Exposure Point concenHhn
("'Exposure parameter were updated in addition to toxicity factqs'

days
dalrs

lnh HQ I Total HQ



Table C€: Risks and Haard lndices for Ghild Residents

Chemical

AffitrIEO---

Erxiiin 
-

Dermal Contactwith Soil or Sediment:
cF = 1.0E46 kdms

Body SurEce Area (SA) = 28ff) cm'/event

Soil Adherence Factor (AF) = 0-2 nE/cm"

Inhalation of Dust and V@s:.

Inhalafion Rate (lnhR) = O-42 m"/hr

3.3E{6

l{otes:
NA = Not availaHe or not aPplicable
- = Infonmtion not arrailable or not applicable
Hl = Flazard irdex
HQ = Hazald quotient
mdkg = Milligrams Per kilogram

oh

Contribution
to Hl

-M-
--n3%-

CSFo = Oral cancerslope factor (mg/kgdayf'
CSFi = lnhalation cancer slope factor (mg/kgday) '

RfDo = Oral reference dose (mg/kgFday)
RDi = lnhalation referene dose (mgftg{ay)
VOC = Volatile orcEnic chemical

to Shallow Soil at Site Units 1 and 4

d4/r
yr
kg

days
days

llazard

200
1.00E-06

,,

350
6
1 5

25550
2190

mS/d
kg/mg

unitless
dlw
yr
kg

days
dalrs

EF = 350
E D =  6
B W =  1 5
ATc= 25550

ATnc= 21W

Partiqrlate Emission Factor (PEF) = 1.32E+09 m"/kg

Exposure Time (ET) = 24
EF = 350
E D =  6
B W =  1 5

ATc= 25550
ATnc= 21W

hrlday
dtw
yr
kg

days
days

ABS = Dermal abeorption factor (unitfess)
VF = Soil-b-air volatilization factor (mlkg)

EPG = Exposure pcint concenttation
t') Exposure parameters were updated in addition to toxicity factors'

6pper 
----

tead-
Manganese
Mercury

Silver
Vanadium
ffi-

Exposut€ Parameters:
Incidental Inoestion of Soil or Sediment:

Soil ingesbon rate (lRs) =

Conversion Factor (CF) =

Fraction Contaminated Soil Ingested =

Exposure FrequencY (EF) =

Exposure Duration (ED) =
Body Weight (BW) =

Carcinogenic Averaging Time (ATc)
Noncarcinogenic Averaging Time (ATnc)



Table G-4: Risks and Hazard Indices for lndustrial Workens

Chemical

?IEE|T----

ffi

Arsenic

Vanadium

to Surface Soil at Slte 8 Units 1 and 4

and Gumulative lnder ior

Exposure Parameters:
lncidental lnrestion of Soil or Sediment

Soil ingestion nlte (lRs) =
Conversion Factor (CF) =

Fraction Contaminated Soil Ingested =
Exposure FreguencY (EF) =

E:gosure Duration (ED) =
Body Weight (BW):

Carcinogenic Arreraging Time (ATc)
Noncarcinogenic Averaging Ttme (ATnc)

@

1.00E-06
1

250
25
70

2s550
9125

mdd
kdmg

unitless
w
Itr
kd

days
days

Revised

Dermal @ltac't witt Soil or Sediment:
CF = 1.@E-06 ks/ntS

Body Surf,ace Area (SA) = 3300 crn'levent
Soil Mherence Factor (AF) = 0.2 mg/cm'

EF = 250 dlw
ED= 25 Yr
BW= 70 kg
ATc= 25550 days

ATnc = 9125 dalrs

lnhalation of Dust and VOCs:
Inhalation Rate (lnhR) = 0.83

Exposure Time (ET) = 8
EF= 2fi
ED=  25
BW= 70

TOTAL RISK: t.tE{r6

Notes:
l.lA = Not arrailable or not applicable
- = lniormation not available or not applicable
Hl = Hazard index
HQ = Hazard quotient
mg/kg = Miltigrams per kilogram :
ABS = Dermal absorpfon factor (unitlqs€)
VF = Soil-toair volatilization factor (m'n(g)

Erc = Exposure point concenhation

ToblHQ

o/o

Confibution
to Hl

-036%-

"--m--

*--6M-

TOTAL HI: 0.039

CSFo = Oral cancer slope factor (mg/kgdayf'
CSFi = Inhalation cancer slope factor (rng/kg-day['

RfDo = Oral reference dose (mg/kgFday)
R'Di = Inhalation reference dose (mg/kgday)
VOC = Volatile organic chemical

molhr
hlday

dtyr
yr
kg

Particulate Emission Factor (PEF) = 1.3E+09 mo/kg
ATc= 25550 days

ATnc= 9125 days
(" Eposure parameters were revised in addition to toxicity factors.



Table C.5: for Residential Sc€narlo at Site Units 2 and 3

Chemical

1.&Dichlorobenzene
1.4-Dichlorobenzene

2-Butanone
Acetone
Dichlorodufl uoromethan€

Tetrachloroethene
Toluene

Aroclor 1248
Aroclor 1254
Aroclor 1260
Dieldrin

Aluminum

Arsenic
Barium

Cadmfum
Chromium
Cobalt

Nickel

Silver
Thallium
Vanadium
Zi'r$

Risk and Cumulative Hazard Index: l.1E'{)Ij 1.24

Notes:
'- ED = Exposure Duration
o - Hypothetical Resident Adult risks were calculated by combining the Resk ent Child for an ED of 6 )€ars and R$klert Adult for an ED ot U yea$,

comistent with the Remedial Inv$tigation risk assessment approach,
' - Applicable HQ = The Adult HQ or Child HQ, whichever is higher, selected consistent with the Remedial Investigation rbk assessment approach.

o/o

Contribution
to Hl

0.00001%
o.o1%

0.0001%
0.00005%

o.o1%
0.o01%
0.0001%
O.OOQ2o/o

0.0001o/o

0.0005o/o

0.001%
Q.OO1o/o

0.001%
o.@1%

O.1o/o

o.@2%
o.003%
O.002o/o

o.o1%
o.o2%
17o/o

28o/o

15o/o

O.3o/o

0.003%

130/0

0.1o/o

O.4o/o

11o/o

0.0570

iYo

O.1o/o

9o/o

O.51o



Tabfe G{: Risks and Hazatd lndices for Adult Residents

Chemical
,1,2-Trichloro-1

Vanadium

Exposure Parameters:
lncidental Inoesdon of Soil or Sediment

to Shallow Soil at Site Units 2 and 3

Dermal Contact with Soil or Sediment:
CF = 1.0E-OO kS/ntS

Body Surface Area (SA) = 57fi) crn"/event

Soil Adherence Factor (AF) = 0'07 mgy'cm'
EF = t@ dlyr
ED= 24 W
BW= 70 kg
ATc = 25550 da!'s

ATnc= 8760 dala

o/o

Confribufion
to Hl

CSFo = oral cancer sl@e factor (mg/tgdayIl
CSFI = lnhalafion cancer skcpe factor (mg/kgday) 1

RDo = Oral reference dose (mg/kgFday)
RfDi = lnhalation reference dose (mg/kgday)
VOC = Volatile organic chemical

rnharation*",ffi,
EPcureTime (ET) = 24 hr/day

EF= 100 W
ED= 24 Yr
BW= 70 kg

Particulate Emission Facitor (PEF) = 'l'32E+09 m"/kg
ATc = 25550 dalts

ATnc= 8760 days

Nobs:
NA = l,lot available or not applicable
- = lnformation not available or not applicable
Hl = l-lazard index
HQ = Hazard quotient
mg/kg = Milligrams Per kilograrn
ABS = Dermal absorption facd (unitless)
VF = Soil-toair volatilizatim fador (m'/kg)

EPC = ElQosure Point con@nbation

Soil ingestion rate (lRs) =

Conversion Facnd (CF) =

Fraction Contaminated Soil Ingested =

Exposure FrequencY (EF) =

Exposwe &ration (ED) =
BodY Weight (BW) =

Carcinogenic Averaging Time (ATc)
Noncarcinogenic Averaging Time (ATnc)

100
1.0E-06

I

100
24
70

25550
8760

mS/d
kdmg

unitless
d4/r
yr
l(g

days
dalls

€) Exposure paramebrc were updated in addition to toxicity factors



Chemical

Tduene

Aroclor 1260

66eF-
kpper
cad--
ffEnganese 

-

Silver
Th-ali-um 

-

Vanadium
Zinc

Exposure Parameters:
lncidental Inqestion of Soil or Sediment:

Soil ingestion rate (lRs) = 200
Conversion Factor (CF) = 1.0E-06

Fraction Contaminated Soil Ingested = I
Erposure Frequency (EF) = 350

Exposure Drot'* (ED) = 6
BodY Weight (BW) = 15

Cardnogenic Averaging Time (ATc) 25550
Noncarcinogenic Averaging Time (ATnc) 21W

Risks and Hazard IndlcesforChild Residents to Shallow Soil at Site Units 2 and 3

Gumulative and Gumulative

Dernal contac,t with soil Or Himent
mS/d CF = 1'0E-06 kS/ntS
kdmg Body Surhce Area (SA) = 2800 cmzlevent

unitfess Soil Adherence Factor (AF) = g-2 rngy'crn'

W EF = 350 dfYr
yr ED= 6 Yr
kg BW= 15 kg

da)rs ATc = 25550 days
days ATnc= 2190 days

TOTALRISK: 9.6E-$ TOTALHK 124COPCs

lnhalation of Dust and VOCs:
lnhalation Rate (lnhRl = O.42 nt'ltrr

Exposure Tirne (ET) = 24 hr/day

No'tes:
NA = Not available or not applibable
- = lnfqmation not available u not applicable
Hl = Hazard index
HQ = Flazard quotient
mg/kg = Millignarns per kilognam
ABS = Dermal a[sorption fact{ (uni0ess)
VF = Soil-toair vdatilization facbr (m"lkg)

EPC = Eposure point concentration

CSFo = Orat cancer slope factor (mg/kgday)'
CSFi = lnhalation cancer slope f,ador (mg/kgday)'

RfDo = Oral reference dose (mg/kgFday)
RfDi = lnhalatiqr referen@ ese (rng/kgFday)
VOC = Volatle organic cfiemical

EF = 350
E D =  6
B W =  1 5

w
yr
kg

Partiq.rlate Emission Fac*or {PEF) = 1.38+09 m'/kg
ATc = 25550 d4,s

ATnc= 2190 days

%
Confibution

to Hl

Mercury
Nickel

F' Exposure parameters rivere updated in addition to toxicity factors.



Risks and Hazard Indices for Indusffial Wo$grs

Chemical
Number of
Anab6es

2-Butanone

m,Fxylene __

Toluene

Benzo(g,h,

Chrysene
Dbenz(a,h)anthracene

1234
Aluminum

Arsenic
Barium
BerSlium
Cdmiwn
Chromium
Cobalt

Lead

Nickel
Silver
Thallium
Vanadium

Exposure Parameters:
lncirJental Inoestion of Soil or Sediment:

Soil irqestion rate (lRs) = 50 mS/d
Conversion Factor (CF) = 1.008-06 kdfits

Fraction Contaminated Soil Ingested = I unitless
Exposure FrequencY (EF) = 2fi d/Yr

Exposure Duration (ED) = 25 Yr
BodY Weight (BW) = 70 kg

Carcinogenic Averaging Time (ATc) 255W days
Noncarcinogenic Averaging Time (ATnc) 9125 days

to Surface Soil at Site Units 2 and 3

Cunurlative Risk and Cumulative Eq4-!1ggl

7.2E48

0.m04%
0.@'t%
0.001%

7.3E-08 0.@0s%
0.01%
0.01%
0.003%
0.Oil7o
0.01%
4.02o/o
0.0'lo/o

0.1Y"

51Yo

5o/o

0.2%

2%

40%

1o/o

6.9E-05 i S.Ze-06
Anc 1.4E-{16 TOTAL HI: 0.02

Dermal Contact with Soil or Sediment:
CF = 1.00E-06 kdmg

Body Surhce Area (SA) = 3ft1(F cnr'/event

Soif Adherence Factor (AF) = A.2 mglan'(
EF = 2& dtyr
ED = 215 Yr
BW= 70 kg
ATc= 25550 da)€

ATnc= 9125 days

lnhalation of Dust and VOCs:
lnhalatbn Rate (lnhR) = 0.83

Exposure Time (ET) = I
EF= 2f i
ED= 25
BW= 70

Notas:
NA = Not available or not applicable
- = lnformaiion not available or not applicable
Hl = Haard index
HQ = Hazard quotient
rng/kg = Minigrams Per kilogram
ABS = Dermal absorption tactor (unitless)
VF = Soil{o-air rolatitizafion factor (m'I(g)

EPC = Expcure point concentration

CSFo = Oral cancer slope factor (mg/kgrday) 1

CSFI = Inhalation cancer slope factor (mglkgdt

Roo = Oral re&rence dose (mgftgday)
RfDi = lnhalafion reference dose (mgfkgFday)
VOC = Vdaiile organic chemical

mt/?rr
hrlday
w
yr
kg

Particulate Emission Factor (PEF) = 1'3E+09 m"ttg
ATc= 25550 days

ATnc = 9125 dalrs
("'Eposure pararneters were updabd in addition to toxicity factors'

o/o

Contribution
to Hl

3.1E-10



at Slt6 Unlt

Choml]d

1,&Dichlor$enzene
2-Hg(anone
Carbon dbulfi&
Me$ylene cltorkh
TOIIeTE

Erdh

Alnnirun
Arsonic
Badqn

Hmium
Clturrium
Cobdl

Lead

Nickol
Selsrii{m
Sitver
Thdntn
Vanadtum
zhc
Rartsed Cumulative and Cumulattve Hazard 4.3E{5

Cumuhtlve ltazard lrdex

Notes:
'- ED = Expcure Dtration
b - ttpotheficd Restsent Adun risks urere cdcuated by coilsining tlte Resk ent Ctfld br an EO of 6 yeats ard Resiler* AduA b an ED d 24 yeats'

cdxgistent ilith th6 RemedH lrwestlgation risk ass6sment apptech'
. - lpplicable HQ = The Adutt Ho or ctdd HQ, wfiichever b iugher, sdeded corFist€nt with the Remedkd lwest[ation rbk asse$met{ app.oech.

Shading indi:des addilCoflal (lata was colected &ring May'1990'

Yo
Conbb|'|tbn

to Hl

0.Gt%
0.@1%
o.oo1c/o
0.0(X)0/6

o.&1%
$.fq6

?rft";
frw

o.?/o

o.o1%
0.01%

31%

6%

O.t2%o

O.O1o/o

O.Yo

1%

26%

o.1%

8%

12P/o

o.40/o



Table G'l0: Risks and Hazard Indices for Adult Residents

Chemical

Arsenic

Chrornium

Selenium

Exposure Parameters:
lncidental lncestion of Soil or Sedirnent:

Soil ingestion rate 0Rs) = 100 mdd
Conversion Factor(CF)= 1.@E46 kdmg

Fraction Contaminated Soil Ingested = 'l unitless
Exposure FrequencY (EF) = 100 dlyr

Exposure Duration 6D1 = 24 Yr
BodY Weight (BW1= 70 kg

Garcinogenic Averaging T'rme (ATc) 25550 days
Noncarcinogenic Averaging Time (ATnc) 8760 da)€

Dermal Contact with Soil or Sediment:
CF = 1.00E-06 ks/mg

Body Surtace Area (sA) = 5700 crn'levent
scril Adherence Factor (AF) = o'07 mdon'

Hentilied in

Inhalation gf Dust and VOCs
Inhabtion Rate (lnhR) = 0.83 m"/hr

Exposr.rre Time (ET) = 24 hr/daY
EF = 100 d4r
ED= 24 Yr
BW= 70 kS

Particulate Emissisr Fac*or(PEF) = 1.32E+09 m"ftg
ATc = 25550 d4/s

ATnc= 8760 dala

TOTILRISIG 52E-06
TOTAL 4.3E{XB

Hl = Hazard index
HQ = Hazad guolient
mdkg = Mi$igfiarns Per kilogram

TOTAL HI: 0.02
0.02

Rfflo = Oral reference dme (mg/kgday)
RfBi = lnhdation refererrce dose (mgft$day)
VOC =Vdatile orgsnic cfrembat

to Shallow Soil at Site Unit
o/o

Confibution
to Hl

and
lndex

EF = 100 dlYr
ED= 24 yr
BW= 70 kg
ATc= 25550 days

ATnc = 8760 da)ls

$hading indicates additional data cdlected during May {999'
NA = & availabe or.not apflicable CQFo = Oral carrer stope facts (mg/kgdayf'

- ; f^i"*,".-u"r*ot 
"*fluu6- 

not applicable CSF| = lnhdation cancer dope factor (mglkgdayl'

ABS = Dermal abwption factor (unifsss)
VF = Soil-b'airvobttiza$on factor (m"ftg)

EFC = E:Qostlre Pointconenbatiot
r"r Exposuie paramefers rrvere updabd in addition to toldrjty fadors.
p) tn6endt,i,&cOlp:/rene and ienzo(b) fl*116*" 

"*"s 
t"pofd.in:-:ut of 6 Phase ll Rl sample at concenbations of

0.54, 6.1, and 31 mdkg ard 0.038, 0:19, and 2.1 rng/kg re tively tdlcnrving EPA Mehod 8310. Florrcver, those reported

concentrations q€re guatified with a ffag indicaling unqg,birrty in the identification of the cornpound. Subsegueil

resampling during May lggg (a toEl of ls samples) r ted ail sampl€s belorr detection limits- Based on this'

lndeno(1,2,3-cd)pyrene u€s exduded as a chemical of.rpgtenlial concem'

Nots:



Risks and Hazard Indices for Ghild Residents

Ghemical

1,3-Dichlorobenzene

6ffi-

Arsenic
Barium
Beryllium

Chromium

Nlckel

Silver
Thallium
Vana€lium

E1rosure Parameters:
lncidental lnqestion of Soil or Sediment:

Sc*l ingestion rate (lRs) -- 200
Conversion Factor (CF) = 1.00E-06

Fraction Contiaminated Soil Ingested = I
Exposure FrequencY (EF) = 350

Exposure Duration (ED) = 6
BodY Weight (BW; = 15

Carcinogenic Averaging Time (ATc) 25554
Noncarcinogenic Arreraging Time (ATnc) 2190

Dermal Contactwith Soil or Sediment:
CF = 1.cX}E-06 kdmg

Body Surface Area (SA) = 28cF crn'le\€nt
Soil Adfrerence Factor (AF) = O.2 rng/cm'

to Shallow Soil at Site Unit 5

TOTAL RISK:

lnhalatbn of Dust and VOGs
lnhalafron Rate (lnhR) = 0'42

Exposure Time (ED = 24
EF = 350
E D =  6
B W =  1 5

Particulate Emission Factor (PEF) = 1'32E+09 m"/kg
ATc= 25550

ATnc= 21W

o/o

Contribution
to Hl

0.037o
0.001%

0.01%

Shading indicates additional data was collected durirq t$ay 1999'

NA = Not arrailabb cn not apdicable 
'GSFo = @al cancer slope factor (mg/kgrday) '

- = Infonnation not availabie or not appticable -CSF| = Inhdation cancer slope fac'tor (mgr/kgdayf '

Hl = Hazard index ,REo = Oral reference dose (mg/kg{ay)

HQ = Hazard quotient , RfDi = Inhalation reference dose (mS'tg{ay)

rndkg = Milligrams per kilogram :VOC = Volatile organic chemical

ABS = Dermal absorption fac*or (unitess)
VF = Soil-to-akvdaflization tactor (m"/kg)

EFC = E:Qosure Point concenFation
F' Exposuie pararnebrs s,ere updated in addition to t€Ddcity iac*ors
@, Indeno(.1,2,&cd)pyene and Benzo(b) fluoranthenq was reported in 3 out of 6 Phase ll Rl samples at concentsations of

0.S4, 6.1, and 31 mg/kg and 0.038, 0.19, and 2.1 mq/kS rcspec'tirely follorving EPA Mehod fji!10. Flowever, those reported

concenfafions rrvere qualified with a flag indicating uirertainty in the identification of the compqrnd. Subsequent

resampling during May 1999 (a total of 18 samples) qeported all samples b€low detec'tion limits. Based on this'

Indendl,2,&cd)pyrene was exduded as a cfremicalpf potential con@m'

1%

0.61HI:

mS/d
kg/rnS
unitless

dlr
yt
kg

days
da!,s

rn"/hr
nrHay
w
yr
kg

EF = 350
E D =  6
BW= 15
ATc= 25550

ATnc= 21W

w
yr
kg

days
d4ls

days
da)6

Itlotes:



Table G-12: Risks and Hazard lndices for IndustrialWorkets

Chemical

4,4-DDD

Aluminum

Selenium

to Surfiace Soil at Site Unit 5

dtyr
yr
k9

days
days

oh

Contribution
to Hl

RDo = Oral reference dose (mg/kg{ay)
RfDi = Inhalation refelene dose (mg/kgday)
V€C = Vdatile organic cfisnical

Erposure Parameters:
lncidental lnoestion of Soil or Sediment

Soil ingestion rate (lRs) = $Q
Gonversion Factor {CF) = 1.00E{6

Fraction Conbminated So,il Ingested = {
Eleosure Frequency (EF) = 250

ExPosure Duratiotl (ED) = 25
BodY Weight (BW) = 70

CarcinogenicAveragingTirne(ATc) 2550
Noncarcinogenic Arreraging Tirne (ATnc) 9125

Dermal Contact with Soil or Sediment
CF = 1.@E46 kdms

Body surbce Area (sA) = 33@ crn'levent
sdil Adherence Factor (AF) = 0'2 mdctn'

lnhalation of Dust and VOCs
lRa = 0.83 m"/hr
ET = 8 hr/daY
EF = 25O dtyr
ED = 25 )tr
BW= 70 kg
PEF = 1.3E+09 m"ftg
ATc= 25550 days

ATnc= 9125 da)ns

mdd
kdmg
unitless
w
w
kS

dalts
days

EF= 250
ED= 25
BW= 70
ATc= 25550

ATnc= 9125

Shading indicates additional data vuas dtected during l4ay 1999'
NA = Not anailable or not appllcable GSFo = Oral cancer slope iactor (mg/kg-dayl'
- = lnfqnration not arrailable or not apgicable C€Fi = Inhalation cancer slope factor (mg/kgFday) '

Hl = Hazard index
HQ = Flazard quotient
mdkg = lrrfifligmrns per kilogram
ABS = Dermal absorpton factor (unitles)
VF = Sdl-to-air volatilizafron ffior (m"flq)
EPG = Exposure point concenhation
F Exposure parameters were updated in addition to todcityfadors
tD) lrdeno(1z,}cdpyrene ard Benrc(b) fluorantlrene llras reported in 3 out of 6 Phase ll Rl samples at concenfations of

0.S4, 6.1, and 31 mg/kg and 0.038, 0.19, and 2.1 mgllgrespectively fo|lorving EPA Method fX!10. Horcver, those reporied

concentratiorls were qualified with a flag indicating unoatainty in the idenfification of the compotnd. Subsequent

resampling during May 1999 {a total of 18 sarnpls) reported all samples below detec*ion limits. Based on this,

Indeno(1,2,3-cdlpyrene v€s exduded as a chemical of pbntial @ncem.

Dermal HO I tnh HQ i Total HQ

i 7.7E-11 I 1

Notss:



Table G-13: of Risks and Hatard Indices for

Chemical

Tdl Risk
Adut

(Ef = 24 Years)

Tctal Rbk
chtd

(ED = 6 Years)

Total R'rsk
Xvpour*icaP

Adit Resident
GD = 3oYears)

% cortbutirn
to Risk

Total HO
Adrlt

TffiI HCI
cftid

Apdicable
HO"

%
Conlrbutiorl

to Hl
.DDD 3.8E-10 3.OE{g 3.3E-09 0.03% 9.3E-06 2.9€{4 2.9€{4 o.o1%

4,4'-DDE 2.1E-10 1.6E-09 1.8E{9 O.O?c/o 3.5E-06 'r.1E4{ 1.1E€4 0.o04%

3.7E-10 2.8E-09 3.2E-0€ 0.ff17o 6.3E{6 2.0E-$ 2.OE{/- o.o't%
6.8E-11 5.2E-10 5.9E-10 0.01% 1.18-06 3.5E{5 3.5E-05 0.00170

Aralor 1260 1.2E-0€ 8.5E{6 9.7E.{b 99% 6.5E-02 zsE+(b 2.5E+& 1Wo

beta-BHC 7.0E-r0 5..lE-08 6.lE{9 o.r% 8.7E-10 2.7E-06 z7E{6 0.0@o01%

End6tfan ll 2.8E47 8.6E-.06 8.6E-06 0.(xrc3%
Endrin 3.3E{6 1.0E-04 1.0E-O4 o.004oh

4.4E{9 3.4E{8 3.9E{8 o.4% 5.7E-06 1.88-04 1.8E{4 O.Olo/o

Rerrlsed Cunulative Risk and Cumulative 93E{E 2.41)

l{otes:
'- ED = Expo$re Duratrofl
D - Hlpotrreticd Resi(bnt Adufr rist(s u,ere cdculated by combinirg tt|e Reskterd Child for afl ED of 6 y€€rs ard Resklett Addt for an ED of 24 years,

co{Eistert with the Remedial lrve6figatbn risk assessment approach.

" - Appli:ahF HQ = Th6 Adult HQ or CtSd HO, wtiche\€r b higher, sel€cted corcistent tuth the Remedial l]ves&Etbn tisk a$€ssmert approach.



Exposure Parameters:
tncidental Inqestion of Soil or Sediment:

Soil ingestion rate (lRs) = 100

Conversion Factot (CF) = 1.00E 06

Fraction Contaminated Soil Ingested = 'l

Elposure Frequency (EF) = 100
Exposure Duration (ED) = 24

BodYWeight (BW) = 70

Carcinogenic Averaging Time (ATc) 2559)

Noncarcinogenic Averaging Time (ATnc) 8760

Demal Contactt with Soit or Sediment
CF = 1.0E-06 kdmg

Body Surface Area (SA) = 5700 cm'/event

Soil Adherence Factor (AF) = O-07 mglc,/rf

lnhalation of Dust and VOCs:
lnhahtion Rate {lnhR) = 0.83

ExPosure Time (EI) = 24
EF = 100
ED= 24
BW= 70

Particulate Embsion Factor (PEF) = 1.32E+09
ATc= 25550

ATnc= 8760

l,lo(es:
tlA = l.lot avaibblrg or not applicable
- = Information no{ available or nd applbable

Hl = l-lazard index
HQ = l-lazard quotient

mdkg = Milligrams Per kilogram
ABS = Dermal absorption factor (uniess)
VF = Soil-lo-airvdatilbafui factgr (m'lkg)

EPC = Eposure point concentration
("t Exposure pam n€ters $rere updated in addition to toxicity factors.

Total HQ

oh

Contribution
to Hl

0.00o/o

6t%-
[.n: 0.08314

CSFo = Oral cancer slope factor (mg/kg{ayl'

CSFi = Inhalation carrcer stope factor (mg/kgday['

RfDo = Oral reference dose (ne/kgday)

RfDi = Inhahtbn l€derence dG€ (rndkS{ay)

VOC = Volafle organic cfiemical

G-14: Risks and Hazard lndices for Adult Residents

Chemical

to Shallow Soil at Site 11 Unit I

W
)rr
kg

days
days

TOTALRISrc

mgd
kSfinS

unithss

w
yr
kg

dalrs
days

EF = 1(D
ED= 24
BW= 7A
ATc= 25550

ATnc = 8760

mo/hr
hr/day

w
Y
kg

molkg
days
days

mn/hr
hr/day

w
yr
kS

mo/kg
days
dalrs



Table G-15: Risks and Hazard Indices for Ghild Residents

Chemical

Exposure Parameters:
lncidental Inoestion of Soil or Sediment:

Soil ingestion rate (lRs) = 2N
@nversion Factor{GF) = 1.00E-06

Fraction Contaminated Soil lngested = 'l

Exposure Freguency (EF) = 350
Exposure Duration (ED) = 6

BodY Weight (BW) = 15
Carcinogenic Averaging Time (ATc) 25550

Noncarcinogenic Averaging Time (ATnc) 2190

Dermal Gontactwith Soil or Sediment
CF= 1.0E-06 ltglmg

Body Surface Area (SA) = 280'J an'fleva'ft

Soil Adherence Factor (AF) = 0-2 mgy'on'

tnhalation d Dust and VOCs:
lnhalation Rate (lnhR) = 4.42

Elposure Time (ET) = 24
EF = 350
E D =  6
BW= 15

Partiqrlate Emission Factor (PEF) = 1-32E+@
ATc= zfiW

ATnc= 21W

TOTAL RISK: 8.6E46

Notes:
NA = l.lot availaHe or not apdicable
- = Information notarrailiable or not apg$cable
Hl = ltazard index
HQ = Hazard $olient
mg/kg = Milligrams Per kilogram
ABS = Dennal absorption faclor (unitless)
VF = SoiFbair volatilization trctor (mr&)

EE = Eposure Pointmncentalion

o/o

Conbibution
to Hl

TOTAL Hl: 2.4926

CSFo = Oral canersl@e hcfor (mg/kgedayf'
CSF| = Inhalation cancer slope Ecfor (mg/kgdayfl

Rfu = Oral refercnce tue (mgfi(gday)
Rfi = lnhalation reference dose (mg/kgFday)
VOC = Vc{atib organic demical

to Shallow Soil at Site l{ Unit 1

Gumulalive and Gumulatiw

mdd
kdmg

unitless
dtyr
yr
kg

days
da)€

EF = 350
E D =  6
B W =  1 5

w
!ry
kg

m'/hr
hr/day
w
w
kS

m"ftg
dalrs
da)rs

ATc= 25550 days
ATnc= 21go days

(" Expostre ptran€ters were updated in addition to toidty factors.



Tahfa C-'16' Flisk-e, and llezard lndices for lndustri: Workers to Surface Soil (0-2 feet) at Site Unit

Number of
Analyses

Number of
Detections EPC (mg/kg) CSFo RfDo csFi RfDi ABS VF Oral Risk

Dermal
Risk lnh Risk Total Risk

o/o

Gontibution
to Risk Oral HQ Dermal HQ lnh HQ Total HQ

%
Contribution

to Hl

12 6 0.1 L4E-O',l 5.0E44 2.4E41 5.0E-04 0.05 4.2f49 2.8E-09 4.2E-13 7.0E-09 0.2"/o 9.8E-O5 65845 9.gES 1.6E-04

1 2 3 0.015 3.rtE-01 5.0E-O4 3.4E41 5.0E-04 0.05 8.9E-10 5.9E-10 9.0E-14 1.5E-09 o.'lo/o 1.sE-tF 9.7E-0€ 1.5E-09 2.48-05

10 3 0.0067 3.4E-01 5.0E-04 3.4E41 e0E44 0.05 4.0E-'10 2.6E-10 4.OE-14 6.6E-'t0 O.Q2o/o 6.6E-06 4.3E-06 6.6E-10 1.1E-05

alpha-Chlordane 10 4 0.0012 3.5E-01 5.0E-04 3.5E-01 2.0E44 0.05 7.3E-11 4.$E-',t1 7.1E-15 1.2E-10 0.004% 1.2E-06 7.7E-07 3.0E-10 1.9E-06

12 3 2.8 2.ffi+o0 2.0E-05 2.0€+00 2.0E45 0.14 9.8E-07 1.8E-06 9.98-11 2.8E{6 1@o/o 6.8E42 1.3E41 6.9E{6 2.0E-01

12 2 0.06/9 6.0E-03 6.0E-03 0.05 5.5E 06 3.7E-06 9.2E{6

Endrin 't2 4 0.00648 3.0E-04 3.0E-04 0.05 1.1E-05 7.oE-S 1.1E-09

R€vised and Cumulative for in Rl

Exposure Parameters:
lncidental Inoestion of Soil or Sediment

Soil ingestion rate (lRs) =
Cofli/ercion Fador (CF) =

Fraction Contarninated Soil lngested =
ExPosure Frequency (EF) =

Exposure Duraton (ED) =
BodYWeight (BW) =

Garcinogenic Averaging Time (ATc)
Noncarcinogenic Averaging Time (ATnc)

50
1.00E-06

I
I

250
25
70

25550
9125

mdd
kdnrs

unidess
w
yr
kg

days
days

Dermal Goltact with Sctil or Sediment:
CF = 1.00E-06 kgmg

Body surface Area (sA) = 3300 crnzlevent
Soil Adherence Factor (AF) = 0'2 ng/an'

EF= 2f i  W
ED= 25 yr
BW= 70 kg
ATc = 25550 da)rs

ATnc= 9125 days

Inhalation of Dust and VOCs:
lnhatation Raie (lnhR) = 0.88 mllrr

Eposure Time (ET) = I hr/daY
EF = 250 dtyr
ED = 25 )rr
BW= 70 kg

Particulate Emission Factor(PEF) = 1.3E+09 m"/kg

Notes:
NA = Not availaHe or not applicable
- = Information not areailable or hd appficable
Hl = Hazard irdex
HQ = Hazard quotient
mg/kg = Milllgrams per kilogram.
ABS = Dermal absoption fiacfor {unidess)
VF = Soil-to:air volatilizauon factor (m1kg)

EPC = E:eosure Po|nt concentrafion

GSFo = Oral cancer slope fador (mg/kgr-'dayf1
CSFi = Inhalation cancer slope factor (mg/kgr-day) I

RfDo = Oral reference dose (mdkgday)
RtDi = lnhalation reference dee (mdkgday)
V@ = Volatile organic cfiemical

ATc= 25450
ATnc= 9125

da)rs
dalrs F) Exposure paftmeters were updated in addition to toxicity fac{ors-



Table G-17: lndices for

Chemical

Tel Ris*
AdJt

(ED'= 24 Yea6)

Tc{al Rbk
cldd

(ED = 6 YeaB)

T@lRisk
Htpcpticaf

Adrdt Resilent
(ED = 3lo Ysers)

%
Corfibutbn

to Risk
Total HQ

Adult
Totd HQ

chdd
AHicable

HO"

%
Confilrution

to Hl

4,4"DDD 5.3E-10 4.1E-09 4.6E-09 o.10h 1.3E.05 4.0E{4 4.(E{4 o.aoa

3.38-10 2.6E-09 2.9849 o.1% 5.7E-06 1.6E{4 1.8844 o.o?A
4,4'-[)DT 1.1E-{Xt 8.5E-09 9.6E{9 O.//o 1.9E-05 5.EE-O[ 5.8E-O4 0.1%

1.8E-t0 1.4E-09 1.6E{9 0.qt% 3.0E-O6 9.3E-05 9.3E{5 O.O'lo/o

Arcdor 150 5.0E{7 3.7E-06 42E-06 91% 3.7F4.2 1.1E+@ 1.1E+00 89%

betaaHC 6-48-10 5.0E-{}9 5.0E-09 o.1% 8.0E-10 2.5E-08 2.5E{8 O.Wryo

Dblddrl 3.8-{}6 3.0E{7 ?.4E47 7Yo 1.4E-04 4.4E-ql 4.4E-03 O.4o/o

Endosdfan ll a.4E47 2.6E-05 2.6E{5 o.@204

Endosultrn sulHe 7.3E{6 z8E-O4 2.3E44 o.ot/o
Endin 3.9E-05 1.2E-03 1.2E-03 0.

Endrin 2.8E-{E 8.7E-O4 8.7E44 O.1o/o

2.7E-10 2.1E-09 2.4E-09 o.' loh 2.G-06 6.3E{5 6.3E45 0.0r%
1-9E-10 1.5E-09 1.7E-09 0.O4Yo 3.2E-06 9.9E{5 9.9E-05 0.0r%
3.4E{9 2.7E-08 3.0E-08 1o/" rf.5E-06 1.1E44 1.4E-O4 O.O1o/"

l4sff|o)o'ct{or 7.5E-06 2.3E44 2.sE{d, 0.tTh

Rer/s€d Grrrdatir,e Rlst and

l{oces:
'- ED = Expcure &ration
b - Hpo0retftxl Resitent Arfdt (sks u,ere cdc{dated by combining t |e Resideril Cfdd br an ED of 6 }€ars and Resident Ad.ft b an ED d 24 }rsars,

conslsieril wilh lhe Retnedial lnvestigaton risk assessment approach.

" - epdir:aOte XQ = The A.hdt HQ or Chitd HQ, wfii$ever is h€tE|, select€d consistett with t|e Remedbl Investigatbn risk assessnrent aplr€ch.

A|| ar€Mes had addftiond data colected duting frlay 1999.



Table G-i8: Risks and Hazard Indices for Adult Residents

Chemical

Heptachh

to Shallow Soil at Site 11,Unit2

Dermal Coniact with Soll or Sediment
CF = 1.0E-06 kdmg

Body Surface Area tSA) = 5700 cm'/erent

soif Adherence Factor (AF) = o'07 mdcrn'
EF= 100 W
ED= 24 Y
BW= 70 kg
ATc= 25550

ATnc= 8760

o/o

ConSibutim
to Hl

Notes:
All turalytes hd additional data collected dulirg i/by 1999'

l.lA = Not a\€ilable or not applic$le 
- 

CSFo = Oral cancer slope factor (mg/kgFdayll

m./hr - = lnfonnafioct not available or not applicabb CSFi = Inhdation cancer slope tac*or (mg/kgdayll

hr/day Hl = l-lazard index Rfl)o = Oral reference dose (mg/kgday)

dlyr HQ = Hzard quotient RDi = lnhalation reference dose (mgksday)

yr n€ftg = Mitligrams per kilogram VOC = Volatile organic dlemical

kg ABS = Dermal absorplion faclor (uni{ess)

r"ltg VF = S<rit-bair volati[zation factor (m"/kg)

dAtrs EPC = Exposure point conentration
days 

(e, Exposuf€ parameters rruere updated in addition to toicity factOrs.

0.42,/o

Exposure Pammeterc:
Incidental lnqestion of Soil or Sediment:

Soil ingqstion rate (lRs) = 100
Corwersion Factor (CF) = 1.00E-06

Fractirrn Contaminated Soil Ingested = |
Expcure FrequencY (EF) = 100

Exposure &tration (ED) = 24
BodYWeight (BW) = 70

Carcinogenic Averaging Time (ATc) 25550
Noncarcinogenic Averaging Time (ATnc) 8760

Dermal Contact with Soil or Sediment:

mgd
kdmg

unitless
dlyr
),r
kg

@ys
da),s

lnhalation of Dust and VOGs:
Inhalation Rab (lnhR) = 0.83

Exposure Time (ET) = 24
EF = 100
ED= 24
BW= 70

m"/hr
hr/day
dM
yr
kg

dalts
da)rs

da)€
days

Particillate Emission Factor (PEF) = 1.32E+09 m"/kg
ATc= 25550

ATnc= 8760



Table Gl9: Risks and Hazard lndices for Ghild Resi{gq$;

Chemical

Amdor

Dieldrin

to Shallow Soil at Site {1 Unit 2
oh

Contribution
b H l

Exposure Parameters:
lncidental lnqestion of Soil or Sediment:

Soil ingestion rate (lRs) = 200
Conversion Factor (CF) = 1-00E46

Fraction Contaminated Soil lngested = {
Exposure FrequencY (EF) = 350

Exposure Duration (ED) = 6
BodY Weight (BW) = 15

Carcinogenic Averaging Time (ATc) 25550
Noncarcinogenic Averaging Time (ATnc) 219(J

Dermal Contact with Soil or Sediment:

Dermal Contact with Soil or Sedirnent:
CF = 1.oE46 kdrng

Body Surface Area (SA) = 2800 cmzlevent

Sdl Adherence Factor (AF) = 0.2 mdcrn'

lnhalation of Dust and VOCs:

Inhala$on Rate (lnhR) = g'42 m'/hr

Exposure Time (ET) = 24 hrldaY
EF= 350 W
ED= 6 Yr
BW= 15 kg

Particulate Emission Factor (PEF) = 1.32E+09 m'/kg
ATc= 25550 days

ATnc= 21W days

l{otes:
At;*fyt"" h"d additioflal data coDeded During:tday 1999'

l.lA = l'{otarrailable orftdapdicaHe ,1,
- = Informalion ftot available or not applicable ':'

Hl = Hazard index
HQ = l-lazard quolbnt
IT€/kg = MiHigrans Per kilogram
ABS = Dermal absorption factor (udtess)

VF = Soil-to-air vdatilization fador (m1kg)

EPC = F.tQcure point cmcentation 'r
(", Exposure pararneters were updated in additir*l !o toxidty tactors.

CSFo = oral cancer d4e tactor (rngn<gday) 1

C$Fi = Inhalation cancer slope factor (mgfkgday) 1

RfDo = Oral reference dee (rng/kgday)
RDi = Inhalation reference dooe (rngftgday)

V@ = Vdatile organic dtemicd

mS/d
kg/mg

unitless
w
w
kg

days
days

w
yr
k9

EF = 350
ED= 6
B W =  1 5
ATc= 25550 days

ATnc= 2190 da!€



Table G-20: Risks and Hazard Indices for lndustrial Workers

Chemical

4,4'ODT
Arodor 1260
Dieldrin
Endoaulhn ll
Erdculfan sulfate
Endrin

to Surface Soil at Site tl Unit 2

2.1E-08 i 3.5E-04

Yo
Contribution

b H l

91Yo
3o/o

1%

0.1o/o-*c;2%-

4Yo
O.1o/o
0.2%

TOTARSK: 1.9E{17 TOTAL Hl: 0.0083
nisf arg Gumulafive Hazard Index

Exposure Parameters:
lncidental lnoesfion of Soil or Sediment:

Soil ingeslion rate (lRs) = 50
Connersion Factor (CF) = 1.0XlE{6

Fraction Contaminated Soil lngested = 1
Exposure FrequencY (EF) = 2fi

Expcure Duration @D) = 25
BodY Weight (BW) = 70

Carcinogenic Averaging Time (ATc) 25550
NoncarcinoganicAveragingTime(ATnc) 9125

Dermal Contact with Soil or Sediment:

Dermal @ntadwith Stil orSediment:
GF= 1,00E-06 kdng

BodySurEceArea (SA) = 33oo cnr'levent

soil Mherence Factor(AF) = o'2 mglcrn'
EF = 2fi d/Yr
ED= 25 Yr
BW= 70 kg
ATc= 25550 dala

ATnc= 9125 days

lnhalation of Dust and VOCs:
Inhalation Rate (lnhR) = O'83 m"lhr

ExPosureT[ne(ET)= I tr/day
EF = zffi dlyr
ED= 25 yr
BW= 70 kg

Particulate Emission Factor (PEF) = 1'3E+09 m"/t(g
ATc= 25550 days

ATnc= 9125 da)€

Notes:
A[ Analytes had additonal data collcted During May 1999'

NA = Nd availabfe or not applicable
- = lnformatist not availade or not applicable
Hl = Hazard irdex
tlQ=Haad quotient
mg/kg = Milligrarns Per kilogram

CSFo = Oral cancer slope fador (mgutg{ay) I

CSF| = Inhalaton cancerslope factor (mgftgday) '

RfDo = Oral reference dose (mdkgdaY)
RfDi = lnhahtion reference dose (mSfi(S{ay)
VOC = Volatile organic chemicat

mdd
kg/mg

unitless
w
yr
kg

days
dayt

AB.S = Dermal absoption factor (unitless)
VF = ScriFto-air vdatilizatinn factor (m'/kg)

EPC = Exposure Point cmcentration
(", Exposure parameters uere updated in afiiton to toxicity factors'



for Resldenfal Scefiarlo at Site Unlt 3

Notes:
'. ED = Exposure Durdion
b - ttypotheticat Resitent Adrdt risks were calculated by combitilt€ ttte Resitent c'ild tor an ED of 0 lrears and Resitett Ad,ilt fio. an ED d 24 y€xs,

consistent with the Remedid Investigatbn tbk assessment approach.
. - Applica$e He : The Adult HQ or Child HQ, wt$chever is higher, selectod corFistent with the Remedial Investigation tbk assessmert appmach.

Table G-21 of lndlces at

Chemical

Totd Rbk
Adtff

(ED'= 24 Years)

Tc[al Risk
ctild

(ED = 6 Years)

TerRbk
Hypcfftetb*

Adult Resitern
(ED = 30 Yeds)

o/o Confbution
to Rbk

TOIAI HQ
AfuIt

TcTd HQ
chitd

Apdicafre
HO.

%
C.;ontibdion

to Hl

4.4LDDD 7.7E'{f, 6.0E-08 6.8E-0E 59f/o t.9E-04 5.8E-03 5.8E-03 87%

4,4LDDE 1.1E-l0 8.7E-10 9.8E-lO 1% 1.9E{6 6.OE{5 6.0E{5 1%

4,4LDDT 4.9E-09 3.6E-08 4.3E48 37% 8.4E-05 2.6E-08 2.6€-93 n%
1.4E-10 1.1E.fft 1.2E-09 l % 2.3E{6 7.3E-05 7.3E-O5

1.0€-{x) 3.1E 08 3.1E-O8 o.0004%

Endcdfan I 7.7E48 2.48S 2.4E-6 o.B%

1.8E-10 1.4E-09 1.6849 1% 1.4E-06 4.3E-05 4.3E45 0.5%

1.2E-1A 9.0E-10 1.1E-09 1 % 2:tE{6 6.4E-05 6.4E.05 1"/o

Rlsx and Cumulative Hazatd 12E47 0.(h



TableC-22: Risks and Hazard Indices forAdult Resfdg$s

Chemical

4.4'.DDD
4,4.DTE

delta-BHC
Endculfan I
gamma.BHC

_ggtrrc-cqotrdglg

to Shallow Soil

Dermal Contaci with Soil or Sediment:

mdd CF = 1.0E{6 xdrDg

kdms rdy Surface Area (SA) = 5700 crn'letlent

unifless \dheren@ Facior (AF) = O-O7 nEy'crn'

W EF = 100 dlyr
yr ED= 24 Yr
kS BW= 70 kg

days ATc = ?,5550 da!'s

days ATnc= 8760 days

at Site l1 Unlt 3

and Gumulative lndex cOPCs

lrihalatjsr of Dust and VOCs:
lnhalaton Rate (lnhR) - 0.83

ExPosure Time (EI) = 24
EF = 100
ED= 24
BW= 70

Partiqrlate Emission Factor (PEF) = 1.32E+09
ATc= 25*fi

ATnc= 8760

tlA = Not alailaHe or not applicabb
- = lnfonnalisr fiot available or nd applicable
Hl = Hazard irde,r
l'lQ = Hazard quotient
rg/kg = tvlilligrams Per kilogram
ABS = Denml absorption factor (uniUess)
VF = Soil-toair rolaiilizatiqr factor 1m"ng1
EPC = Erposure Point glcentration
{" ElgGure parameters were updated in addition b toxicity factors'

%
Conbibution

to Hl

Wo

0.0004%
A.03Vo
0.5"/o

TOTALHI: 0.000:l

CSFo = oral cancer sl@e fador (mgfkgdayll

CSF| = Inhalation cancers@e factor (mg/kgdayfl

RDo = @d reforen@ dose (mg/kgFday)
FtDi = Inhalation reference dose (mdkgday)

V@ = Vda$e organic cfernical

€loh

1%

1Yo

t%

1.6E-14 1.2E-10
TOTALRISK: r.3E48

Eryosure Parameters:
lncid€ntal tnoestion of Soil or Sediment:

Soil ingeslion rate (lRs) = 100
Corwersion Factor (CF) = 1.00E-06

Fraciion Contarninated Soil Ingested = l
Exposure FrequencY (EF) = 100

Exposure Duration (ED) = 24
BodY Weight @W) = 70

Carcinogenic Averaging Time (ATc) 25550
Noncarcinogenic Averaging Time (ATnc) 8760

m'/hr
hrlday
dlyr
yr
kg

m"4(g
days
days

mo/hr
hrlday
dA/r
yr
kg

m'/kg
days
dalls

4.1E-09 | 8.1E-10



Table C-23: Risks and Haard Indices for Ghild ResidenG

Chemical
4,4'ODD
4,4'ODE
4,4'-DDT

delta-BHC
Endosulfian I

Expmure Parameters:
lncidental lnoestion of Soil or Sediment:

Soil ingestion rate 0Rs) = 2@
Conversion Factor (CF) = 1.@E-06

Fraction Contaminated Soil Ingpsted = 'l

Exposure Frequericy(EF) = 350
Exposure Duntion (ED) = 6

BodYWeight (BW) = 15
Carcinogenic Averaging Time (ATc) 25550

Noncarcinogenic Averagirg Time (ATnc) 21W

Dermat Contactwiih Soil or Sdirnent
CF = 1.0E-06 kdrns

Body SurfiaoeArea (SA) = 2800 crn?event

Soil Adherence Facbr (AF) = 0.2 mglutf

lnhalation of Dust and VOCsr
Inhalation Rab 0nhR) = O-42 m"/hr

Exposure Time (EI) = 24 hr/day
EF= 350 W
ED= 6 yr
BW= 15 kg

Particulate Emission Facior (PEF) = 1'32E+09 m'ftg
ATc= 25550 dala

ATnc= 2190 days

NA = l,ld arraifable or not applicable
- = Infurnafon not avaihble or not applicable
Hl = Fbzard andex
HQ = Hazard quotient
mg/kg = Millignams Per kilogram
ABS = Dennd absordion f,actor (unidess)
VF = ScriFto-air votatilization factor (mlkg)

EPC = Eposure Point concentration
(ar Eleosng paranpters were updated in addition to to<icity factors.

oh

Confibution
to Hl
67o/o

30o/o

0.0004%

0.5o/"

TOTAL Hl: 0.0087

CSFo = oral cancer slope iador (rng/kgrday) I

CSFi = Inhatation canoerslope factor (mgfkgdayfl

RfDo = Oral referene dose (mg/kgday)
RDi = Inhalafon reference dose (mg/kSday)
VOC = Volatile organic chemical

to Shallow Soil at Site 1l Unit 3

Risk and

w
yr
kg

d 4 s
dar

1 %

1 %

0.03%

1o/o

TOTAL RISK: f.AE47

mg/d
kdmg

unidess
w
yr
kg

days
dala

EF= 350
E D =  6
B W =  1 5
ATc= ffi50

ATnc= 2t90

7.6E-10 | 1.1E-10

6.1E-091 7.3E45
1.1E-12
8.1E-11



c-24: Risks and Haard lndice€ for Industrial Workerc to Surf;ace Soil at Sib 11, Unit 3

Dermal
Risk lnh Risk Tdd Risk

oh

Contibutton
to Risk OralHO Elermal HQ lnh HQ TOTAI HQ

oh

Contibution
to Hl

Chemical
Number of
Anatpes

Numberof
Dete€tions EPC (ms/kS) CSFo Rfi)o csFi RCIi

sGE
ABS
o05

_vJ Oral Risk
8.4E-09
1ffi0

5.58{9
1ffi

8.5E-13
f,?E.-t4

1.4E48 5g/o 2.OE44 1.3E44 2.0E48 3.?F-0/, 67%
44'.DDD 12 1 0.2 2.4E41 5.08-04 2.4E4'l

2-0€-10
88€-@

.lo/^ 2.0E-6 1.3E-06 2.0E-10 3.2E46 1%

4.4'-DDE 12
12

4 0.002 34E41 5.0E-04 3.4E-01 5.0E-O4 0.05
37% 8.7E{5 5.7E-05 8.8E-09 1.4E-04

4lE{6
30%
M3 0.089 3.4E-01 5.08-04 3.4E-01 5.0E44 0.05

0.05
3.5E-09 5.3E-13

.DDT 1.5E-10 1.q€:1q 1.5E-14 2.5E-',!0

3.3E-10

'tYo 2.4E46 ,1.6E-06 6.zts-10
12 3 0.0025 3-5E{1 5.G-04 3.58!01 2.OE-o/

1.1E{9 7.0E-10 1.1E- i3 1.7E49 0.0004%

delta-BHC 12 1 0.0028 1.3E+(X) 1.3E+@ 0.05
8.1E-08 53E48 8.1E-12 1.3E-07 0.03Yo

Endosutbn I 7 'l 0.00099 6.0E-03 6.OE-03 0.05 'lYo 't.4E-6 9.5E-07 1.4E-10 2.4E-06 0.5%
1%0.00088 1.3E+00 3.OE-04 1.3E}00 0.05 2.0E-10

1.3E-10
1.3E-10 L0F..14

(Undare) 1 8.9E 11 't.4E-14 2.2g-10 1o/o 2.2f06 .lt.4E-@ 5.4E-10 3.6E{6
12 ,| o.@2 3.50E{1 5.WE-(X 3.50E41 2.O0E-(X O.0,5 TOTALHI: 0.m0{t

GOPGg inti ReportF': TOTAL RISK:
Revis€d Gurnulative Risk and l'Ftr;ard

Exposure Parametersl
Incidental lnaestion of $oil or Sediment:

Sofl ingestion rate {lRs) =

Conversion Facfor (CF) =

Frac{ion Contaminated Soil lqgested =

Exposure FrequenoY (EF) =

ExPGure Duration 6D1 =

BodYWeight (BW) =

Carcinogrenic Averaging Time (ATc)
Noncarcinogenic Averaging Time {ATnc)

50
1.@ES

1
2fi
25
70

25550
9125

mg/d
kdrns

unitless

Dermal Contactwith Soil or S€dment
CF = 1.00E46 kdmg

Body Surface Area {SA) = 3:}DO cnr'levent

Soil Adherence Fa6r (AF) = 0.2 mgy'on'
E F = m W
ED= 25 Yr
BW= 70 kg
ATc= 25550 days

ATnc= 9125 days

tnhalation of Dust ard VOCs:
lnlralation Rate (nhR) = 0.8iit m"/hr

E:Posure Time tET) = $ hr/daY
EF= 2SO W
ED= m Yr
BW- 70 kg

Partiqrhte Emision Factor (PEF) = 1.3E+09 m'/kg
ATc= 2S5O d4/s

ATnc= 9125 da)€

NA = Not avdlade or not apdicable
- = lnfonnation not available w not applicable
Hl = Hazard index
l-lct = Hazard quotiefit
ndkg = fififligramsPerkilogram :
ABS = Dermal absorpfion fa6r (uni$ess)
VF = Soil-bair volalilization hcilor (m"ftg)

EPG = E:Qeure Pointconcenfation
(t'Er@osure parameters were updated in addition to toxicity factors'

CSFo = Oral cancerslopefactor (mdkgdayfr
CSF| = lnhalation cancerslope factor (mg/kgrday) 1

FtfDo = Oral reference dose (mdkgday)
RDi = Inhalation reference dce (mgfkgFday)
VOG = Vdatile organic cfiemical

w
yr
kg

dalc
dalrs



Hazard lndices for

Chemicd

2-Butanone
Acetone
Ce.bor t€bachlorlJe

Toluene

Fhrorsff|ene

Ph6nanttrene

4,4LDDD
'.DDE

Aroclor'1254
Arodor 1260

beta-BHC
ddta-SHC
Dk$&in
ErdGutfa,tt I

Endosufian suthe

Endrfl
Endrin ketone
gamma-Chlodane

Heptachbrepoxide *
r

MCPA
MCPP
Alumirrum
Artimony
Arsenic
Barium

-qg!'lthlm
Cadmilcn

Ctromium
Cob*

Lead

Nickd

Selenium
Slvet

Thallium
Vana&m
Zlrr
Rerrised Cumulatlve Haad Index: 2.58.05 2.60

Notes:
" - ED = Exposure Dtration
o - ttypotheticat Rssider{ Adutt risks were catculated by comur$rE the Resitoril ChiH br an ED d 6 },6ats and Residerf Adult br an ED of 24 years,

consislarn u/frh U|e Remedial trwestigation tisk assessm€nt approach.
. - ApCicafte HO = The Adutt HQ or Chld HQ, wffchever is higher, selectad consistent with the Remedial Investigatbn risk assessmeril approach.

Yo
Cone&nbn

to Hl
0.0(p0?6
0.0005%

Q.1o/"

0.oms%

O.Wlo
0.030/6

o.ozh
0.03%
o.o1%
o.o2%
O.O26/o

0.0104

0.cEr%

0.03%
O,OHo

0.001%

1%
0.00000r%
0.@0(x)1%

O.O2Yo
0.0001%
0.0005%

O.Olo/o

o.o,lo/o

0.d)106

41%
0.m0o/5
o.o1%

53%
7%

o.1%
O.go

7o/o

7%
lVo

=24Years)  I  (ED=6



Table G-26: Risks and l{aard lndices for Adult Residents

Chemical

4.4LDDE

Aluminum

Thallium

to Shallow Soil at Site I Unit 1

and Gunulative

Derfiial Costac'twi$ Soil or SedinFnt
ff= 1.0E-06 kdrs

Body Surface Area (SA) = 5?OO crnz/event

Soif Adherence Factor (AF) = 0.07 nrglanf
EF= 100 W
ED= 24 Yr

BW= 70 kS
ATc= 25550 days

ATnc = 87d) da)ts

TOTALRISIC 23E{6

Not€:
l.tA = lrlot.arrailable or rd appncabLg
- = lnfofirgfion not avai$le or not apSicabb
Hl = l'tazardindar
HQ * l-*azard SPtient
rngftg = Mil&Erns Per kilogram
ABS = Dennd absorptircn fucror (unitless)
VF = SoFto-air volatilization fractor (m'/kg)

EPG = Erposure point concentration

oh

Contribution
to Hl

CSFo = Oral cancer slope factor (ng/kgday|.
CSFi = Inhalatisr can@r slope iador (rEikgday) '

RfDo = Orat referencedce (ntg/kg'day)
RfDi = lnhalation reference dcse (ntgnqday)
VOC = Vohiile organicchemhal

Exposure Parameters:
lncidental Inoestion of Sot or SedirEnt

Soil ingestion rate (lRs) = 100
Conversftrn Fador (CF) = 1.SE{6

Fradion Contaminated Soil Ingested = 1
ExPosure FreqPncy (EF) = 100

E eosure Duration (ED) = 24
BdyWeight(Bw)= 70

Carcinogpnic Averaging Tine (ATc) 25650
Noncarcinogenic Avefiaging TinE (ATnc) 8760

rng/d
kdne

unitless
dlyr
Y
kg

oays
drays

ffiislatbn of Dust atd VOCS:
lnhalation Rate (lnhR) = 0.83 mo/hr

Exposure Tine (ET)= 24 tlrlday
E F =  l m  W
ED= 24

8W= 70
yr
kg

Emission F*'tor (PEF) = 1.321+09 mo/kg
ATc= 25550 da)€

ATrrc= 8760 dAF
ta' ExpGure pararn€tters $,ete up€ted in a&ition to toxicity factors'



Table G'27: Risks and Haard lndices for Ghild Rgliqgrtts

Nurnber ot

to Shallow Soil at Site I Unit I

Cumulatlve

Denmt Conlact with Soil or Sedirnent:
CF = '1.0E-06 kdrnS

Bo<ly surfaceArea (SA; = 2s00 cnfievent

Soil Adherence Faclor (AF) = o'2 nEy'cm'
EF= 350 W

Number of
Detec*:nsChsnicd

Aodor 1

MCPP
Alundnum

Barium
Beryllium
Gadmium

Coball
Copper____

Selenium
Sitver

-itanadium

Exposure Parameter::
Incidental lnoestion of Soil or Sedintent:

Soil ingestion rate (lRs) = 200
Conversion Factor(CF)= 1.0OE-06

Fraction Conlaninated Soil lngested = l
ExposureFrequency(EF)= 450

Exposure Duration (ED) = 6
BodY Weigdrt (BW)= 15

Carcinogenic Averaging Time (ATc) 25S50
Noncarcinogenic Averaging Tirne (ATnc) 2190

RISK: 2.2E45 TOfALHI 2€O

rng/d
kdn€

unitless
dtw
yf
kg

o€l),ls
days

E D =  6
B W =  1 5

yr
kg

k|h&tion of &!st and VOCsr

lnhdation Rate (lnhR) = o'42 mo/hr

ExPosure Time (ET) = 24 hr/day
EF= 350 W
ED= 6 yr

BW= 15 kg

Particukrte Emission Fac,tor (PEF) = 1.38+09 moftg
ATc = 25550 da!'s

ATnc= 219o d4ts

Nots:
l.lA = f$t available or not 4plhable ,CSfo = Oral carrcer slope facnor (mg/kgday) I

- = tnfonnalion not avaigue on iJ apf,icable SSFi = lnhatation cancer slope tacior (rrgltgday)-r

Hl = Hazad index ROo = Oral re{er€nce dose (nE/kg{ay)

He = Hazard quotient Rtr[ = lnhdation rderence dose (rng^q{ay)

nrg/kg = Milligrams per kilogratn VOC = Vdatile organic chemical

ABS = D"-rrl 
"bsorption 

tactd (unitless) Sbading indicates constituent is wtthin background.

VF = Soil-to-air vo*atilization facior (m"/kg)

EPC = Exposure point concentration
G'Exposure parameters wele updated in addition to toxicity faclors'ATc= 25550 days

ATnc= 2190 days

Yo
Contribution

to Hl



Table G-28: Risks and Hazard Indices for lndustriallllqrkers

Cfiembd

Tokrene

Aroclor 1

Endin ketdle

Fbptacfilor

Allrninurn

Thalium

Eeosure Parameters:
lncidental lnoe.stim d Soil or Sedirn€nt

Soil irrgestion rate (lRs) = 50
Cd|versirn Facton (CF) = 1.00E-06

Fre,tbn Contaminated Soil hgestd = |
ExposueFrcguency(EF)= zfi

Exposure Duration (ED) = 25
BodYweight (BW) = 70

GarcinogenbAveragingTine(ATc) 25550
Noncarcinogen'c Averaging Tnne (ATnc) 9125

Dennal Conect with Soil or Sedirnent:
CF= 1.00E06 kdns

BodySurfaceArea(SA)= 3@ cr#/event

Soil A<herence Fac*on (AF) = 02 ngy'cm'

tnhalation of Dust and VOCsi

lnhatatid Rate (lnhR) = O'83 m"/hr

ExPosr.rre Tine (ET) = 8 hr/daY
EF= 25O W
ED= 25 yr

BW= rc kg

Particulate Emissn Factor (PEF) = 1'3E+09 m"/kg
ATc= 25550 da)6

ATnc= 9125 dalls

llotes:
M = !,ld availaHe q not applicable
- = tr*onretirn not availablo or not applicable

Hl = l'|aad indet<
HQ = Flazard quctient
ngftg = gUF$aT6 PerLflogram

%
Contrihrtion

to Hl

-Tm-

TOTAL Hl: 0.14

CSFo = Oral cancer slope fac{or (mglkgday)'

CSFi = lr*raffin cancer slope iador (rng{q'day) '

RfDo = Ord refererrce dose (rU*eey)
RfDi = lnha*atbn reference dose (nuftgday)

VOC = Vola& organicchemieal

to Surface Soil at Site 12" Unit I

Cumuliative

w
vr
kg

rng/d
kdrE
unitless
w
yr
kg

da),s
dap

EF= m
ED= 25
BW= 70
ATc= 25550 daYs

ATnc= 9125 days

A&9 = Dernal absorptbn facior (unitless)
VF = Scil-lo-air vdatifzation factor {m'/kg)
EPC = Eeostre poinr concntration
("' Exposure paraneters urere updated in addlhn to toxicity fuctors'
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Table G€0: and llard Indices forMult

Chemical

MCPP

Thallium

Exfc[.rr€ Pataflete6:
lrEidental tnoesfion of Soil or SedinEnt:

So{ ingpstiofl rate (lRs) =

Cotwetsion Fac*or (CF) =

Fractiodr Contaminated Soil |tEesled =

Exposwe Frequency (EF) =

Exposur€ Durafion (ED) =

Bodyweight (BW) -

Carcinogenic Averaging Time (ATc)

l,loncarcinogenic Averaging Time (ATrE)

100
1.OOE-06

1
100
21
70

25550
8760

mS/d
kg/mg

unitftgss

w
yr' k g

da)rs
da],S

at Site Units 2 and 4

Dermal Conhtwith Soil or Sedirnent:
CF = 1.oE-06 lqilnlg

BodySlrfaceArea(SA)= 57OO cnflerrcnt

Soil Ad€rerEe Factor (AF) = o.o7 mg/cm'
EF= 10O W
ED= 24 Yr
BW= 70 kg
ATc= 25550 da),s

ATnc= 8760 da)'s

tntralation ot&:st ard VOCq:
Inhalation Rab (lnhR) = o'8:i m"/hr

1.6E.06

llotas:
NA = Not available or not applicable
- = lnfomation not ava0able or not appli@tt€

Hl = Hazatd ifldex
HO = llazard quotient

mdkg = Miltbrams Per kilogram

%
Contrihrtion

to Hl

IOTALHI: 0.04

CSFo = oral cancer stope tacbr (mgftgFday) '

CSFI = Inhalatinn carEer slope factor (ms/kgdayl'

RDo = Oral r€brcnce dose (rEfkgday)
REli = lnhalation Efetence do66 {tr€/kg'day)
VOC = Volatile orgFnb chembal

Expo€uro Time (ET) = U
EF = 10O
ED= 24
BW= 70

hr/day
w
}{
kg

Particillate Emission Faer(PEF) = t'32E+@ moftg

ATc = 25550 da!'s

ATnc= 8760 da!'s

ABS = Dermal abso{dion facbr (uniuess}
VF = Sod-to-air volatilizafion tactor (m1kg)

EPC = Exposurs Point concenfation
Ft Exposure paramete6 were updabd in €dition to bxicily factors'



lnderp(1,2,3+d)pyene
Phenanthrse

2,4,*TP
2,4-DB "_
Dicamba

Table C€1: Risks and Haard Indices for Child Residentq

Ch€fidcd

to Shallor Soil at Site Units 2 and 4

Rlsk and

qermal Contract with Soil or Sedin€nt:
CF = 1.0E-06 kS/n€

Body Surface Arca (SA) = 28@ cr#lanent

Soil Adherence Fador{AF) = O.2 npy'on'
EF = 350 ilY
ED= 6 yr
BW= 15 kg
ATc= 2 f f i  daYs

ATnc= 2190 da €

Haand lndex

lnhalation of Dust and VOCs:
Inhalation Rate (lnhR) = OA2

Exposut€ Time (ET) = 24
EF = 350
E D =  6
B W =  1 5

Particutate Emissidr Fac*or (PEF) = 1'32E+@
ATc= 25550

ATnc= 219o

TOTAL RtrtK:

Notes:
NA = Not availaHe or not applicabtrs
- = lnfonnation not availatte ornot applicabb
Hl = Hazard inda(
HQ = HaTrrd quotient
np/kg = YiPin-* Per kilogran
ABS = Dennal absorption facior (unitbss)

vF = SoiFto-air vdatilizdion faclor (m'/kg)

EPC = Exposure pcint concentration

oa

Conldbution
to Hl

TOTALHI:

CSFo = Oral cancer slrpe ffior (nu/kg-day)'

cSFi = lnhalation caner slope hctor (rg/kg'day) 1

RfDo = Oral refersrce dose (mg/k$day)
FUD| = Inhdailon reference dose (mglkg-day)
VOC = Volatileorganic chen$cal

MCPP
Aluminum

Arsenic
Earium

coGilt__
C,opper _
Led
Manganese
Merorry 

-

Nickel
Seienith-
Silver
Thallium 

--

Vanaditrm 
---

Zinc 
---

Exposure Parameters:
tncidental Inoestion of Soil or Sedi[Ent:

Soil ingestion |?lte (lRs) = 2@

Conversion Factor(CF)= 1.00E-06

Fraclion Contaminated Soil tngested = |

Exposure FrequencY (EF) = 35O

Exposure Duration (ED) = 6

BodY weight (BW) = 15

Carcinogenic Averaging Time (ATc) ffi

Norcarcinogenic Averaging Tirp (ATnc) 2190

nE/d
kdrns

unithss
dlyr
yr
kg

da)€
days

mt/hr
f:r/day
dyt'
yf

kg
mt/ks

days
da!,s

("' Exposure pardneters were updated in addition to toxicity factors'



Risks and Hazard lndices for

Chemical

Aroclor 1

Heptachbr epoxi&

2,4,*TP

MCPA

Aluminutn

Exposure ParanEttrs:
lncidental lrnestion of Soil orSedimstt

Soil ingestion rab {lRs) =

Conversion Fador {CF) =

Fracibn Contaminated Soil hgested =

Exposure Frcquency {EF) =

Exposrre Duratlxt (ED) =

BodY Weight @W) =

Carcinogenb Averaging TirE (ATc)
tloncarcinogenic Averaging Tttne (ATrE)

Dennal Contact with Soil or Sedirnent:
GF = 1.00E-06 kShq

Body sutface Area (sA) = 3300 cmzl€vent

Soif Adhersrce Factor{AF) = A.2 mgtcr{

llazard Index ldentified in Rl

lnhalation of Drst and VOCs;
lnha*ation Rate (lnhR) = 0'8i! m"/lrr

Exposure Time (Ef) = 8 hddaY
EF = 2ffi dlyr
ED= 25 V
BW= 70 kg

Particu*ate Ernission Factor (PEF) = 1'3E+og m"/kg
ATc= 24550 days

ATnc= 9125 da'€

Hotes:
tlA = Nc{ avaihble or not applicable
- = lnfonnation not avalliable or not applhabb
Hl = Hazard index
F(l = Flazard quotient
mg/kg - Mi{igrarls Pet kilogram
ABS = Derml absorptbn tactor (unitl€ss) ,

VF = Soil-toair vohtilizafpn iador (m'/kg)

Erc = Exposure Poinl concentration

Total l-lQ

0/6

Contribution
to Hl

CSFo = Oral carrcer slope fac{or (nrgftsdayft
CSFi = Inhalation can@r slope factor (nBftg:dayf!

REo = Oral rderencedose (mdkgday)
RfDi = lntralation re{erence dose (nqlk*day)
VOC = Volatile organb chemical

Workers to Surface Soil at Site 1 Units 2 and 4

50
r.0846

1
2fi
E
70

25550
9125

mg/d
kdn€
unilless
w
yr
kg

.days
dalrs

Riskand

EF= 2*
ED= 25
BW= 70
ATc= 25550

ATnc= 9125

dlyr
yr
kg

days
days

TOTAHI: 0.{15TOTAL RISIC 3"4E-(F

r"l Exposure pararneters !rete updated in a#ition to toxicityfactss.



of Risks and Hazard

Chemlcal

Total Risk
Adult

(€D'= 24Y€rs)

ToblRisk
child

GD = 6 Years)

TelRisk
HlDotFticaP

Adult RosH€$t
(ED = d) Years)

%
Cooribution

to Rbk
TdIHO

A(llI
Total HQ

cl$ld
Applicable

HO"

%
Confbulion

to Hl

Acstone 2.0E{6 2.0€{5 2.08-05 0.001%

Cffbon disuffido 6.7e47 5.7E{6 5.7E-O6 0.0002%

Ca6on bbad{otide 8.1E49 1.8E48 2.6E{8 0.1% 63E44 5.rlE{3 5.4E{3 0.2%
chlqi& 4.7E-10 12E{9 1.6E.O9 0.01% 1.1E{F 1.48-05 t.4E-05 0.0004%

ToU6ne 15E-06 1.3E{5 1.3E-{E 0.0004%
t.EEO7 1.5H6 1.5E.06 0.00001%

6-6E-{X) 4,Gff 5.4E-08 0.3% 1.3E{6 3.8E{5 3-8E{15 0.001%
3.3E{7 2./0E{6 L7eA6 13% 6.6E{6 1.gE{X t.9E-O4 0.01%
1.5E{7 1.'tE{6 12€{6 6% z9E{5 8.4E-O.l 8.4E4,1 0.03%

lAE{6 5.'[E-Os 5.4E 05 o.@%
5.6E-O9 4.1E-08 4.7e8 o-& 1.1E{5 3.3E-{X 3.3E{4 o.o1%
1.6E@ 12E.0E 1sE-m 0.1% t.5E-O5 4.9E Orl 4.gE{rl 0,01%

Ch.!6ene 5.8E-10 12E49 4.8E.{rg o.oTh r2E{r5 3./tE{4 3.4E-O,t 0.01%
3.4E{7 2.5E-06 z8E{6 11% 6-S.06 2.0€-ol 2.0E.04 o.o1%

Fhroranthene 5AE{6 1.7E{4- l.7E{.! 0.01%
2.8E48 z0,E47 2.ff47 1 % 5.6E{6 1.6E{4 t.6E-(x 0.o05%

Phenanthr€no 1.6E{5 5.ilE{X 5.4E-{X o.o?h
8.5E{6 2.5E{4 25E-04 0.fi%

l l t"tE.{q e1ts#8.i "sq@ sir "lX,?EiO{ ai8&tr' s,fir
i i tag ' !pB{? ,l !s4?: h E5E ?j@# \ e rtg

lltt k.s& t t " r,&d6= B , r &{t.{ ,t"1E{1 1'tEt10l

abh60tlordane 1.2E 10 9.7E-10 1.1E{9 0.01% 2.'tE-O6 6/|E{s 6.4E.05 0.002%

Arod'pr1& 2.0E-$ r.5E{7 1.7E47 1% 1.sE{X} 1.2E42 4.8-O2 1 %

Arodor 1260 3.6E48 2.5E47 2'9E47 1% 2.6E{3 7.6E-&, 7.eE42 4o
1) ar8.s? :":,r d.1E"06 .S. l 1{* cl 4dffi,02 sffi{}a 1%

Hiffidii-T 
** :: iSSr s;iE ;&;;I

End6usatt ll t.3E-06 3.98-05 3.9E{5 0.001%
.; :, ASE4ST !,58{e -asa#ts. O,'ll*

Endin kebne
4}-E "j I3E€S nJ*tos o,o4%
2.1E{4 6.5E43 6.5E{3 o.%

1.9E-10 l..lE49 'r.6E{s 0.01% 3.1E.06 9.8E{s 9.6E 05 0.@3%
i##{5 a.t ..8"1E4{ 0.@%'
1.1E-06 3.4E-05 3.48-05 0.001%
€,fi846' 2.dE4a - 2W4

MCPP 7.?E{2 2E*6 z2E+6 67%

Aluminutrl 8.6E-03 2.6E41 2.6E41 a%

Arsenic 9.4E{7 7.5E-06 8.4E{6 4',t% 6.18{X! 1.9E{1 1.9E{1 6%

Batum 128{3 3.8E-02 3.8E-02 1 %

Cadmium
Chtornium 't.78{8 3.4E{8 5.'tE48 o.2%

Coba{ 5.9E{5 1.9E-O3 1.9E.{r3 0.1%

Lsad

2.0e{/. 6.5E{3 6.sE{3 o.&

6.s€-03 1.88.{rl 1.8E-01 5%

Mefcrrty

ttlickel 2.5E{4 8.1E{3 6.18{8 O.no

Selsnil'n

Silvet 2.9E{5 92E44 9.2E-04 0.03%

Ttlallium

Vanadium 3.0E-O3 9.6E{2 9.6E-02 3%

z'rc z0E{4 6.4E-{X' 6.4E{3 O.2:%

Re\rfB€d Cumulathr€ RFk and Cumulatlve 2.tE4t 3.Etz

l{otda:
'- ED = E:eoeure Draton
b - ttypothetel Resident Adu[ rbk6 yyer€ caldrhted by combiniqg the R$ident CHld tur an ED of 6 ],eats and Resident Adull tor afl ED of 24 lrods,

consistent uith |he Remedial lnvgstigEtion tbk assessment sppr€cft.
' - Applidle HQ = Tho Addt HQ or Ch$d HO, wtticrBver b highgr, sdectsd co.rsbtent with tho Remedbl lnveslitalirn risk ass€sstn€d app.odl

Shading indc#s addtioml data was co*ectod duting May 1999.



Risks and Hazard Indices for Adult Residents

Chemical

Sderdum

to Shallow $oil at Site Unit 3

Curxrlaihre and Cunrulative

Derrnd Contact with Soil or Sediteni:
GF = 1.0E-06 kdnts

BodySurfaceAea(SA)= 5?U cnf/ovent

Soif Adherene Factor (AF) = O.07 r@6f
EF= 100 W
ED= 24 Y
BW= 70 kg
ATc= 25550 da!€

ATnc= 8760 defs

Allsninum

Exposurc Pararnaters:
lpcidentat lno€stim of Soil or Sedirnent:

Soil frrgesfion €te (lRs) =

Convqsim Factor (CF) =

Fraction Contadnated Soil Ingested =

Exposure FrequencY (EF) =

ExPos.re Duration (ED) =

BodYWeMt (BW)=
Carcinogenb Averagdng T]rne (ATc)

|.loncarcirpgenic Averaging TsrP (ATnc)

D€nnal Contad with Soil orSediment:

rCYfH nlgC 2.'0E{16 TOTAL Hl; 0.11

100
1.00E-06

1m
24
70

25550
8760

mgld
kS/nE

unitless
w
yr
kg

days
da)ts

krhdation of &rst sd VOCs:
lrgrahtbn Rate (lnhR)= 0-83

EPoeweTime€D= 24
EF = l(X)
ED= 24

BW= 70

Partiorlate Emission Fador (PEF) = 1.32E+og

,3I= ffi

mo*r
hrlday
dr
vr
l€

mt/tg
da),s
eys

Sfradng tndcates additbnal data was collec*d futing May 1999'

trlA = trkrt anailab[e or not epplicaHe : 
-csFo 

= oral caner slope factorfiplkgFday)''

- = lnfornetion na a*raiUOe or na 3p$icable 
t.,r CSFi = krhalation cancer slope fa<*or (frE/kgdayfr

Ht = H@rd irde'( RfDo = Oral reference dose (nEftSday)

l-lQ = ttaard quotbnt :, RfDi = lnhalatbn refetence dGe (mdkgday)

nUftg = g;11;n-* per kilogram VOC = Vdatrle organic ctEmical

ABS = Dennal ahsorption factor (unitless)

VF = Sa*l-toair volatilization fador (m"ftg)

EPC = Exposure point concentration
t", Er@sure paaneters u,e€ updated in addilion- to toicity fac{ors'

o/u

Contribution
to Hl

ilotes:



Table G-Ai: Risks and Hazard Indices for Ghild Residents

Chemhal

tuo6r 1260

to Shallow Soil at Site Unit

Revlsed

Dennd Contaci with Sc*l or Sedrnenl:
CF = 1.0E-06 kdnu

BodysurfaceArea{sA)= 2800 cm"/event

SoilAdherenceFactor{AF)= 02 rngy'an'
EF= 350 W
ED= 6 Yr

BW= 15 kg
ATc= 25560 days

ATnc= 21W da!,s

Dalapon
f f i : - -
MCPP
Alun*num
Antirnonv
Arsenic

Beryllium

Chromium

_Go$er
Lead
Manganese _
Mercury

Sdenitm

Exposure Parameters:
lncidental lnoeston ot Soil or SedifiBnt

Soii ingestian |llte (lRs) =

Conversron Facror (CF) =

Fraction Contaminated Soil Ingested =

ExPosure Frcquenctt (EF) =

Exposure Duration (ED) =

BodY Weight (BW) =

Carcinogenic Averaging Tin€ (ATc)
Noncarcinogenic Averaging Tirne (ATnc)

Dennal Contact with Soii or Sedinent:

no
1.00E46

1
350
6
1 5

25m
21N

rndd
kS/inS

unitless
d/yr
w
kg

days
clays

Huard lndex ldenttffed in

krhalation of Dust and VOCs:
W|dafpn Rate (lnhR) = O'42 mo/hr

ExPosure Tirne (ET) = 24 hildey
EF = 350 dlyr
ED= 6 yr
BW= 15 kg

PartbuhteEnfssionFdor(PEF)= 1.3E+{X} m"/kg
ATc= 25550 da)€

ATnc= 21S days

TOTAL RISilft 1.8{X'

Silraling inffies additilrnal dala 'ras coilec*ed dwing ftay 1999'

NA = hU avaihble or mt aPPlicable
- = lnformtion not available ornot apdicaHe
Hl = llazard in&x
HQ = Hazard qudient
mg/kg = fflngrarrs Per kilogram
ABS = Dennal absdption factor (unitless)
VF = Soil-to-airvdatiliatbn fac{or (m'/kg)

EPC = Exposure Pctifit @rrcentration

TOTALTS:

GSFo = Oral cans sbpe fuctor (mdkgi'da$ I

CSFI = Inhaldion cancer sl@e factor (nrg/kgday) I

RfDo = Oral refsence dose (rng/kg&y)

RfDi = Inhalation refer€nce dose (n€/kgday)
V@ = Volatile orgEnbchemical

Nobs:

("' E:<posure parametets were updated in addition to toxicity fdors'



Table G€6: Risks and Hazard Indices for lndustrial Workers

Chembal

alpha-Ct&rdane

Ao#1260

ffi:

Arsenic
EAto-m*
Beryllium

to Surface Soil at Site Unit 3
Yo

Corittibution
lo Hl

TOTAL RIIX: ?.4E-06 HI: 039
Gurnulatlve dld Cumulatlve Hazard

llotes:
Shating indicates afritional daia was collet*ed during May 1999.

E:eosure Parameders:
lncidental bneetion of Soil or Sedinpnt

Soil ing€s*ion rde (lRs) =

Conversion Fdor (CF) e

Fradion Cofltaminated Soil lrgested =

Exposure Frequency (EF) =

Exposue Duratidt (ED) =

BodyWeig|ht(BW)=
Carcinogenic Aver€ing Time (ATc)

|,loncarcinogenic Averaging Tkne (ATnc)

Dermal Contact with Soil or Sedirnent:

50
1.00E-06

2fi
25
70

25560
9125

r€/d
kdtnS
unitless
w
yr
kg

days
da!6

Denoal Contact wlh Scfl or Sedinpnt:
CF = 1.00E-06 kdrE

Body Surfro Area (SA) = 33oo cr#/event

Soil Adprence Fador(AF) = 02 nBy'cnr'
EF = 2g d/Yr
ED= E !r
BW= 70 kg
ATc= 2ff i  days

ATnc= 9125 da!,s

lnhatatim €f Dust and VOCq
krhalation Rate (k*rR) = O.8it nflhr

ilA = l$t ava$abb or mi 4licatte i,,:
- = tniorrnation rpt availabb or not apdicat*e

CSFo = Ord cancer slrpe facb ttnglqg'da9'
CSF| = tnh*tion cancer slope Ector (nrg/k*day) t

RfDo - Oral reference dce (nrg/kg-day)
RfEt{ = Inhatation reference dose (nEn(g-day)

VOC = Volatile organic cfiernical

PartidJale Emission Factor (PEF) = 1'3fr{9 m"'19
Afc= 25550 days

ATnc= 9125 da!.s

Hl=hhaard inds
HQ = Fbzard quotient
rnglkg = Miubrarns Per kilogram
ABS = Dennal absorption fador (wftlgssi
VF = Soil-to.ait volatilization fudor (m"/kgl

EPC = Exposure Poini conentration ,

Erposrre Tine (ET) = 8
EF= zfi
E D =  %
B W =  m

hr/day
dyr
yr
kg

t"' Exposure pararnefiers were updated in addition to to(icity factors.
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February 2003 Response to Revlew Commenb Page 1 of I
Document Title:

(1) Draft Technical Memorandum, Reevaluation of Risk, IRP Sites 8, 11, and 12, Marine Corps Air Station, El
Toro, California

Reviewer: Inss M. Chesney, P.E.- Remedial Project Manager, Office of Military Facilities, DISC, dated:
lune 26, 2002

Comment
No.

Section/
Page No. Comment Response

GENERAL COMMENTS

1 DTSC understands that the risk
evaluation was conducted to incorporate
the most current toxicity information and
exposure factors. Additional sampling
data obtained from selected areas was
also incorporated. However, review of the
reevafuated cancer risks and hazard
indices indicates that these values have
not changed significantly from those
presented in the Proposed Plan released
to the public in May 1999.

Comment noted. lt should be noted that
there were significant changes in the
cancer and non-cancer risks for the
residential scenario as summarized
below:
Site 8-Units 2 and 3: Risk decreased by
74Yoto 1.1x10-5; Hl decreased by 47%io
1.24.
Site 8-Unit 5: Risk decreased 3 orders of
magnitude to 3.0x10-7; Hl decreased by
47o/o to 0.58.
Site'1l-Unit 1: Risk decreased by 1 order
of magnitude to 9.8x10'; Hl decreased by
45%to 2.49.
Site ll:Unit 2: Risk decreased by 22%to
4.6x10€; Hl increased by 26}o/o to 1.0S.
Site 12{nit 3: Risk decreased by 59% to
2.1x10-s; Hl decreased by A0%oto 3.32.

2. Please provide a comparison of detected
to background concentrations to justify
determinations that the risks associated
with metals can be attributed to
background conditions.

In instiances where metals are significant
contributors to risk, a comparison of the
exposure point concentrations for a unit to
the stiationwide background has been
included in the risk management
considerations and recommendations
section.



February 2003 Response to Review Commenb Page 1 of 3
Document Title:

(1 ) Draft Technical Memorandum, Reevaluation of Risk, IRP Sites 8, 1 1 , and 12, Marine Corps Air Station, El
Toro, Califomia

Reviewer: Nico/e G. Moutoux- United Sfafes Environmental Protection Agency, Region lX, Project Manager,
Federal Facilities Cleanup Branch, 27 September 01

Comment
No.

Section/
Page No. Comment Response

GENERAL COMMENTS

1 . While we understrand the Narry
revisiting their initial decisions due
to changes in toxicity values, given
that the majority of risks are due to
PCBs, and risks did not significantly
change at most sites, we find it
difficult to support NFA using the
justification in the tech memo,
particularly when these risks and
proposed actions have already been
presented to the public.

Comment noted. Subsequent to issuance of
these comments, extensive discussions
regarding the results of risk reevaluation have
taken place. These discussions are ongoing for
Sites 8 and 12, and DON anticipates that
@nsensus on any potential changes to the
response action decisions (further action or no
further action) and selected response actions at
these two sites will be reached soon. For Site
11 and Site 8 - Unit 5, these discussions have
been completed and consensus regarding the
response action has been reached.

The recommendations presented in the Draft
version of the risk reevaluation tech memo
have been revised based on the above-
mentioned discussions. These
recommendations include the following

r Reevaluation of the risk management
considerations by BCT recommended for
Unit 3 at Site 8 and Unit 3 at Site 12.

r Based on discussions with the BCT,
ooncurrence on pursuing a NFA status for
Site 8 - Unit 5 has been reached.

. No change in selected response actions
for Units 1 and 2 of Site 11. However the
cleanup evaluation at these two units to be
based on the updated slope factors and
toxicity criteria.

o NFA for the Units 1,2, and 4 of Site 8; Unit
3 of Site 11; Unitsl, 2 and 4 of Site 12.

Regarding the changes in the risks compared
to the initial values, it should be noted that
there were significant changes in the cancer
and non-cancer risks for the residential
scenario as summarized below:
Site 8-Units 2 and 3: Risk decreased by 74o/o
to 1.1x10-5; Hl decreased by 47o/o to 1.24.
Site 8-Unit 5: Risk decreased 3 orders of
magnitude to 3.0x10-7; Ht decreased by 47o/o to
0.58.
Site 11-Unit 1: Risk decreased by 1 order of
magnitude to 9.8x10'6; Hl decreased by 45% to
2.49.
Site ll-Unit 2: Risk decreased by 22o/o to
4.6x10€; Hl increased by 26}0/o to 1.O8.
Site l2-Unit 3: Risk decreased by 59o/o to
2.1x10'5: Hl decreased by 44% to 3.32.



February 2003 Response to Review Comments Page 2 of 3
Document Title:

(1 ) Draft Technical Memorandum, Reevaluation of Risk, IRP Sites 8, 1 1 , and 12, Marine Corps Air Station, El
Toro, Califomia

Reviewer: Nicole G. Moutoux- United Sfafes Environmental Protection Agency, Region lX, Prqject Manager,
Federal Facilities

8 - drawing provided in Appendix D The reviewer may be to the
is not very legible. The reader is
unable to distinguish between PAHs
and pesticides (as both are green
on the legend). ln addition, it is
difficult to determine where the
Phase ll samples were taken. As
the Phase ll sample results are the
basis for changing the decision to
NFA, please provide a more legible

samples as Phase ll samples. lt should be
noted that Phase ll samples were obtained
during 1996 as part of the Phase ll Rl;
additional data subsequent to the Rl were
collected during May 1999 and incorporated in
the data set for the risk reevaluation.

The drawing provided in Appendix D indicates
that it is from the OU-3A Record of Decision,
Figure $1 and is not very legible due to
duplication. All BCT members, including EPA,
should have received an original version of the
document (when first produced). An original
copy will be included, as requested. Please
note that the May 1999 additional samples
were obtained from the westem half of Unit 5,
which was identified in the Drafi ROD for the
removal of approximately 18,850 cubic yards.

The intent of providing the drawing from the
ROD (showing the Phase I and ll Rl sampling
locations) is not as much to distinguish
locations where PAHs were detected, but to
convey that the additional sampling conducted
in May 1999 improved the coverage over the
westem section of Site 8-Unit 5, which was
identified for removal action.

The change in decision to NFA was based just
on the updated toxicity values (with or without
the additional data), which,result in the
reduction of the risk io 4.3x10'5 and the Hl to
0.61 for the residential scenario.

The use of the additional data (May 1999) to
confirm certain Data Validation flags pertaining
to inconsistencies in the Phase ll Rl data
resulted in the exclusion of PAHs as chemicals
of concern since none were detected.

did not collect any
additional data for these units and
the risk did not change significantly
using the new toxicity factors. Given
that the Hl remains above 1 and is
primarily due to PCBs, which are
persistent, and clearly a Navy
source of contamination, EPA is not
convinced that the rationale
provided by the Navy for NFA is
adequate.

Comment noted. The risks at Units 2 and 3
Site 8 are mainly due to PCBs, which were only
evidenced at Unit 3. No PCBs were found in the
samples from Unit 2. Therefore the updated
version of the risk reevaluation tech memo
recommends NFA for Unit 2 and reevaluation of
risk management considerations by BCT for
Unit 3 of Site 8.

Site I -
Units 2
and 3

the risUHl was recalculated



February 2A03 Response to Revlew Commenb Page 3 of 3
Document Title:

(1 ) Draft Technical Memorandum, Reevaluation of Risk, IRP Sites 8, 1 1 , and 12, Marine Corps Air Station, El
Toro, Califomia

Reviewer: Nicole G. Moutoux- United Sfafes Environmental Protection Agency, Region lX, Project Manager,
Facilities

We concur with the comment and based on
the discussions with BCT members, there will
be no change to the selected response action
at this site. However, the cleanup evaluation
will be based on updated exposure factors and
toxicity criteria.

without the PAHs, which results in_even further
reductions of risUHl (3 x 1O'7 and 0.58
respectively).

Based on discussions and clarifications
subsequent to the comments being issued,
concurence from the BCT to pursue a NFA has
been received.

As mentioned for Site 8, the Navy
did not collect additionalsamples for
this location, the risks did not
significanfly change, and the Hl is
still at 2.49 for the persistent
contaminant PCBs. EPA does not
believe that NFA is justified based
solely on a change in toxicity values.

We concur with the comment and based on the
discussions with BCT members, there wil! be
no change to the selected response action at
this site. However, the cleanup evaluation will
be based on updated exposure factors and
toxicity criteria.

Although the risk is quite low for this
unit, the recalculated risk is not
significantly lower and all the
additional samples detected PCBs
at some level. Given that the
additional sampling confirmed the
existence of PCBs, EPA again does
not feel that NFA is justified.

Please not that on page
newly calculated residential risk
should be 2.1x1O-5 instead of
1.1x10-5.

As above, the risks for this unit
decreased only slightly from the
original risk and the Hl remains over
3. The additional samples appear to
have only been analyzed for
pesticides and herbicides and
therefore are not very useful in
determining how much risk is
aftributable to arsenic, which the
Navy maintains is responsible for
driving the risk.

The typographical enor in the text 9n Page 4-2
wiff be conected to indicate 2.1x10-".

Arsenic was the predominant risk driver in the
Rf risk assessment (27Vo) and the risk
reevaluation (41o/ol for the residential use
scenario. Arsenic was not a risk driver for the
Hl in the Rl risk assessment. Please note that
FA was recommended in the Rl risk
assessment due to the elevated Hl of 5.9 (and
not the cancer risk), the primary driver for which
was the Herbicide MCPP. The additional
sample data have only resulted in the increase
of the contribution of Arsenic to the risUHl.

5. ! Site 12 -



February 2003 Response to Review Commen|s Page 1 of 5

Document Title:

(1) Draft Technical Memorandum, Reevaluation of Risk, IRP Sites 8, 11, and 12, Marine Corps Air Station, El
Toro, California

Reviewer: John P. Christopher, Ph.D., D.A.B.T, Staff Toxicologist, Human and Ecological Risk Division, DTSC,
dated: June 21, 2002

Comment
No.

Section/
Page No Comment Response

GENEML COMMENTS

1 Overall The report is clear and wellwritten. The Navy
has conectly re-evaluated risks and hazards,
using the most recent toxicity criteria and
exposure factors. The Navy concludes that
no further action is required at all three sites,
but we find that re-evaluated etncer risks or
non-cancer hazards exceed their respective
benchmarks of 1 E-6 or 1.0 for most units of
the three sites. Estimated risks due to
arsenic are overestimated in some cases,
because detected concentrations are within
the ambient range.

Comment noted. Subsequent to issuance
of these comments, extensive discussions
regarding the results of tisk reevaluation
have taken place. These discussions are
ongoing for Sites I and 12, and DON
anticipates that consensus on any
potential changes to the response action
decisions (further action or no further
action) and selected response actions at
these two sites will be reached soon. For
Site 11 and Site 8 Unit 5, these
discussions have been completed and
consensus regarding the response action
has been reached.

The recommendations presented in the
Draft version of the risk reevaluation tech
memo have been revised based on the
above-mentioned discussions. These
recommendations include the following

. Reevaluation of the risk management
considerations by BCT recommended
for Units 3 at Site 8 and Unit 3 at Site
12.

. Based on discussions with the BCT,
concurence on pursuing a NFA
status for Site 8 - Unit 5 has been
reached.

. No change in selected response
actions for Units 1 and 2 of Site 11.
However the cleanup evaluation at
these two units to be based on the
updated slope factors and toxicity
criteria.

. NFA for the Units 1,2, and 4 of Site
8; Unit 3 of Site 11; Unitsl, 2 and 4 ol
Site 12.

The fact that the estimated risks due to
arsenic are overestimated in some cases
has been added to the discussion of risk
management considerations in section 4
of the revised report.

2. Toxicity
of PCBs

ln late 1996 USEPA made substantial
modifications to information on the toxicity of
PCBs published in the Integrated Risk
lnformation System (lRlS). ln the risk
assessments for the OU-3A sites from the
remedial investigation reports of 1996 and
1997, the NaW made use of older
information on the toxicity of PCBs, which led
to hioher estimates of cancer risk and lower

Comment Noted.



February 2003 Response to Review Commenb Page 2 of 5
Document Title:

(1) Draft Technical Memorandum, Reevaluation of Risk, IRP Sites 8, 11, and 12, Marine Corps Air Stration, El
Toro, California

Reviewer: John P. Christopher, Ph.D., D.A.B.T, Staff Toxicologist, Human and Ecologicat Risk Division, DISC,
dated: June 21. 2002

Comment
No.

Section/
Page No Gomment Response

risks of non-cancer hazard for PCBs. In the
cunent document the Navy makes proper
use of the latest information on the toxicity of
PCBs. Most of the remainder of the changes
in the curent re-evaluation of risk arise from
a substantial decrease in the recommended
exposure factor for the amount of soil that
adheres to skin, known as the dermal
adherence factor. Both the change in toxicity
estimates for PCBs and the change in the
dermal adherence lead generally to lower
estimates of risk and hazard for Sites 8, 10,
&  1 1 .

SPECIFIC COMMENTS

1 . Site I,
Sec. 3.1,
Pg. 3-2,
Table 3-1

The re-evaluation of risk and hazard for
Units 1 & 4 shows about a fivefold
reduction in estimation of cancer risk in
the residential sefting to 4E-6 and about
tenfold reduction for the industrial
receptor to 1 E-6. Principal risk drivers
are PCBs and PAH. The non-cancer
hazard index is less than 1.0 for both
groups. We agree with the re-evaluation.
The Navy recommends no further action
for Units 1 & 4, but HERD recommends a
risk management decision by the project
team, because estimated cancer risks for
both receptor groups still exceed 1 E-6.

At Units 2 & 3, the re-evaluation shows
about a fourfold reduction of estimated
c€rncer risk, to 1 E-5 for the residential
receptor and 1 E-6 for the industrial
receptor of estimated cancer risk, to 1 E-
5 for the residential receptor and 1 E-6 for
the industrial receptor. Principal risk
drivers are arsenic, PCBs, and PAHs.
The re-evaluated estimated of non-cancer
hazard for the residential receptor
decreased by a factor of two to 1.2.
However, no single tiarget organ shows a
summed hazard index as large as 1.0.
The Navy recommends no further action
for Units 2 & 3, but HERD recommends a
risk management decision by the project
team, because estimated cancer risks the
residential receptors still exceeds 1 E-6.

At Unit 5, additional sampling failed to
detect benzo(k)fluoranthene or
ideno(1,2,3-c,d)pyrene, both of which
were detected during sampling for the
remedial investigation in 1996. We agree
with the Naw that the most recent data

Units 1 and 4

No further action has already been
documented for Units 1 and 4 of Site 8 in
the Draft ROD for Sites 8, 11 and 12,
based on the previous risk assessment
(done as a part of Phase ll Rl).
Additionally, the risk reevaluation showed
that the risks are significantly lower than
the previously calculated values.
Therefore DON does not concur with the
DTSC's request to reconsider the
previous risk management decision for
Units 1 and 4 of Site 8.

Units 2 and 3

No further action has already been
documented for Unit 2 in the Draft ROD
for Sites 8, 11 and 12, as PCBs that were
the main risk drivers for Units 2 and 3
were not evidenced in Unit 2. Additionally
the risk reevaluation concluded that the
cancer and noncancer risks at Units 2 and
3 are even lower than the previously
calculated values and are mainly due to
arsenic and manganese, which are not
associated with site related activities.
Therefore, DON does not concur with
DTSCs request to reconsider the previous
risk management decision for Unit 2 of
Site 8. However for Unit 3. discussions
with BCT members regarding the potential
changes to selected response action are
ongoing.

Unit 5

Comment noted. Based this
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may be used to characterize the site. The
re-evaluation of cancer risk for the
residential cancer risk based on data
from 0-10 ft bgs fell more than two orders
of magnitude to 3 E-7. The estimate for
the industrial worker, based on data from
0-2 ft bgs, fell about S0-fold, but it stilljust
exceeds the benchmark at 1.2 E-6. More
than 95% of this risk to the industrial
receptor is due to arsenic. The highest
concentration of arsenic detected
anywhere at Unit 5 was 5.1 mg/kg (Draft
Final Rl Report, 1997, Attrachment C,
Table 4-14), which is wellwithin the range
of ambient concentrations of arsenic for
soils at MCAS El Toro (0.3-8.5 mg/kg,
Draft Final Rl Report, 1997, Table 4-2).
Therefore, we @ncur with the NavY's
estimates that risks and hazards are less
than their respective benchmarks. At Unit
5.

concunence with risk reevaluation and the
statement that the estimates are below
their respective benchmarks, a no further
action stiatus for this unit will be pursued.

2. Site 11,
Sec. 3.2,
ps. 3-2,
Table 3-2

Estimates of risk and hazard at Site 11
are driven by PCBs, particularly Aroclor
1260. This is the most toxic of the Aroclor
mixtures. The renewlY Published
information on toxicity of PCBs by USEPA
produced few changes in the evaluation
of the toxicity of Aroclor 1260.

For Unit 1 of Site 1'1, re-evaluated
estimates of cancer risk fell tenfold to 1
E-5 for the resident and fivefold to 3 E-6
for the worker. The hazard quotient for
Aroclor 1260 fell twofold to 2.5 for the
resident and fivefold to less than 1.0 for
the worker. The Navy recommends no
further action for Unit 1, but HERD
recommends a risk management decision
by the project team, because estimated
cancer risks for the residential and
industrial receptors still exceed 1 E-6.

For Unit 2, estimates of residential cancer
risk based on 0-10 ft bgs fell more than
200-fofd to 2 E-7. The hazard quotient for
Arocfor 1260 for the residential actually
rose about threefold to 1.08. This change
is due to USEPA's increased estimate of
non-cancer toxicity for this mixture of
highly chtorinated PCBs. The hazard
quotient for the worker is much less than
1.0. The Navy recommends no further
action for Unit 2, but HERD recommends
a risk management decision bY the
oroiect team, because estimated elncer

We concur with the comment and based
on the discussions with BCT members,
there will be no change to the selected
response action at this site. However, the
cleanup evaluation will be based on
updated exposure factors and toxicity
criteria.
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risks for the residential receptor still
exceed 1 E-6.

For Unit 3, the re-evaluated estimates of
cancer risk are less than 1 E-6 and
hazard indices are also less than 1.0 for
both residential and industrial receptors.

3. Site 12,
Sec. 3.3,
pg. 3-2 ff.,
Table 3-3

For Unit 1 of Site 12, re-evaluated
estimates of cancer risk fell threefold to 2
E-5 for the resident and sixfold to 7 E-6
for the worker. Principal risk drivers are
PAHs (60%) and arsenic (33%). The
highest detected concentration of arsenic
at Unit 1 was 7.7 mg/kg (Draft Final Rl
Report, 1997, Attachment G, Fig. 4-5),
which is well within the ambient range of
0.3-8.5 mg/kg (Draft Final Rl Report,
1997, Table 4-2). Thus, the site-related
risk due to PAHs is about 8 E-6 for
residents and 4 E-6 for workers. The
summed hazard index for residents
decreased about twofold to 2.5 in the re-
evaluation, while the hazard index for
residents was due to the herbicide
degradation product 2-(2-methyl-4-
chlorophenoxy)-propionic acid (MCPP).
The Navy recommends no further action
for Unit 1, but HERD recommends a risk
management decision by the project
team, because re-evaluated cancer risks
for both residential and industrial
receptors still exceed 1 E-6.

At Unit 3, re-evaluated cancer risks
decreased twofold for the resident and
sevenfold for the worker to 2 E-5 and 7 E-
6, respectively. Arsenic contributed 55%
of the re-evaluated risk. However, this
should be discounted, because the
highest detected concentration of 6.4
mg/kg fell within the ambient range for
arsenic (Draft Final Rl Report, 1997,
Attachment G, Fig. 4-5). Therefore, site-
related risks are estimated at 1 E-5 and 4
E-6 for the resident and worker,
respectively. The hazard index for the
worker was less than 1.0. The Navy
recommends no further action for Unit 3,
but HERD recommends a risk
management decision by the project
team, because re-evaluated cancer risks
for both the residential and industrial
receptors still exceed 1 E-6.

No further action has already been
documented for Unit 1 of Site 12 in the
Draft ROD for Sites 8, 11 and 12, based
on the previous risk assessment (done as
a part of Phase ll Rl). Additionally, the risk
reevaluation showed that the risks are
significantly lower than the previously
calculated values. Therefore DON does
not concur with the DTSC's request to
reconsider the previous risk management
decision for Unit 1 of Site 12.

Unit 3

We concur with the comment and
discussions with BCT members regarding
risk management decisions and potential
changes to the selected response action
are ongoing.
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CONCLUSIONS AND RECOMMENDATIONS

1 . We agree with the Navy's methods and
results for re-evaluation of risk and
hazard for soils at Sites 8,11, and 12.

Comment noted.

2. The Navy recommends no further action
at all sites and units. However, but we
find that risk management decisions are
required at several units, because
estimated cancer risks for the residential
and/or the industrial receptor are less
than 1 E-6. Risks are less than 1 E-6 at
Unit 5 and Unit 3 of Site 11. Risks exceed
1 E-6 for either the resident or the worker
or both at the following sites and units:

. Site 8, Units 1 & 4 and Units 2 & 3;

. Site 11, Unit 1 and Unit 2;

. Site 12, Unit 1, Units 2 & 4, and Unit
3.

See response to General Comment # 1
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